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°37'30" cetmemt = , S e S ) T ' - RN ' ' S I N + 1 17 \ CORRELATION OF MAP UNIT , . . . and H, 1. Shard forms. pumice. and other volcanic fragments are is somewhat sheared such that most beryl crystals are broken. 0.1 mm long); scattered throughout are clots of tremolite and cal-
: J 2 i prs - ' \ P 4 - ' . Trr Rhyolite to r:;yodamtebi pl_ug;e (e_arly ﬂOllsl;oceng)—r;lngl}_;tﬂraya:t(; evident in the matrix. Unit forms layers and lenses as much as - Rhyolite ash-flow tuff (upper Oligocene)}—Light-orangish-brown, The beryl is of aquamarine quality, and cgll]sis?s of crystals alter- cite gs n;nc%) ’:SCE; §1m acrossg, with which graphite ndus?"n o Schist and quartzite, interlayered—Dominant schist and interlay-
1 410000 mf lpa_le-lavend erfrgg, biotite-bearing, ov;- ﬁyer&an h:gl e, cgllii about 10 m thick at and near the top of the upper unit (Tru3) in crystal-poor rhyodlitic ash-flow tuff. Contains small flattened whit- nately zoned with clear and medium-blue aquamarine; largest monly is associated. Abundant graphite marks wavy laminae that ered quartzite. Crops out east of hill 7486 in the apparent lower
Y e SR | FEET é}tltef, zmm thy acﬁxkte1 u;;ltugs femplact; ;lr; e an'n fre:ﬁ northwest part of quadrangle : - ish pumice lapilli and minor silicic volcanic fragments. A modal - crystals are about 1 cm across accentuate the texture. A limy and silty argillite from the East part of the exposed, generally east-dipping, Gold Hill Formation.
o . ) — 339‘ ’Zcoore il . S s gs, aglgl g from Middle unit of upper member—Light-pinkish-brown, partially analysis shows 5 percent phenocrysts (1-2 mm) that consist of Q, Kbgp Porphyritic granite—Light-gray, coarse-grained granite that con- Manhattan Wash area, containing abundant graphite that , Schist and quartzite beds total about 320 m in thickness
LA D Holocene ; St(l)v Cm Al ongesl lmethnsmn, inf festhe i« mﬁ}g}:ﬁrecg}d uni welded, lithic- and pumice-rich, rhyodacitic intracaldera ash-flow 28; K, 57; P, 11; and M (mostly pseudomorphs), 4. Unit consists tains abundant (about 15 percent or more) large phenocrysts of obscures the groundmass, contains scattered diopside crystals, €ms Mayflower Schist (Cambrian?)—Gray, dark-gray, dark-greenish-gray,
Qa3 =—+ Of e of Silver reek (Trus) along the margin °l . 2 an caldera tuff. Caps several knobs southwest of Bald Mountain Wash. Dis- of a layer a few meters thick that underlies the lower member of orthoclase and (or) microcline 2-10 cm long. Pediment surface on dots of mosaic quartz grains, and sparse, irreqular patches (as and dark-olive-gray, brown- to light-olive-weathering, knotted
~Qa3a ek t anest in northwest corner Off g‘sdfmgle- l Blac! Vltl’oghdgfe °‘~17CU"5 conformably overlies lower unit (Tru1). Maximurm thickness about the Isom-type ash-flow tuff formation (Til) and overlies white porphyitic granite shown by “(ped)”. Hypidiomorphic-granular much as 2 mm in diameter) of caldte. In the same area, a schist. Well-developed foliation glistens in sunlight. Deposited
a3t IS ;,","le,::n . QUATERNARY !og?llyt orllgfsmargm to ch largetst (rl)l‘g : TY/;BT oonsiastnigs(e; 0m ) . _ ash-fall tuff (Tat) in southeast corner of quadrangle : : textured but locally shows mortar structure. One mode of the dark-gray silicified or hornfelsed argillite consists of dominant initially as mud and silt im @ marine environment. Extremely
2de g Ql [eeess o l;z .c]i 928—40 l?e:;i)e_rg F ;ng_c;yg S I Om(r)n7 S Trul Lower unit of upper mgmber—Pinkxsh-buff, pale-reddlsh-br9wn, Tat White ash-fall tuff (upper Oligocene)}—White to pale-grayish-white, groundmass of the granite (grain size 1-8 mm) indicates: Q, 16; quartz grains (less than 0.02 mm) in which are disseminated abun- deformed by shearing and, probably, by isoclinal folding (see cross
Qa2 o — S ,] > 5 - F e f < B, F th a > c.!‘_t. .hef “em'Fa light-lavender-gray, grayish-buff, and buff, partially welded, lithic- bedded, poorly consolidated, crystal-poor, bictite-bearing quartz K, 35 (25 orthoclase, 10 microcline); P, 44: O, 2; B, 2; and mus- dant cubes and irregular lensoid patches of pyrite (as much as 1 sections F-F and G-G). Thinsection examinations show a
3 Qa2a ‘ analysis of a sa;mp e from one OS‘Oe p!;%g% iny Afaoes t12 2_ 0}‘{“89 and pumice-rich, rhyodacitic intracaldera ash-flow tuff. Maximum latitic ash-fall tuff. Contains abundant small (less than 1 cm long) covite, 0.6. This mode is quartz poor and plagioclase rich com- mm long) and filaments of graphite that are interstitial to quartz well-developed foliation manifested by abundant chloritoid (or
Trus, i Pleistocene ge;‘;"ltfg‘g % &of“gogenésas ": 2 05, BeG. 0.38. M2O. thickness about 60 m slightly flattened white pumice lapilli, and light-gray glass frag- pared to average compositions of the groundmass (see Shawe, grains, and sparse tremolite blades that define a faint schistosity. biotite or phlogopite) flakes (as long as 0.5 mm) embedded in a
427 4000m N 1 Qalb - r and i %2 052 P 3 0 (')8‘; ngz Mg'O o 0‘3 eB"t't. K,Arg > Middle (megabreccia) member—A layer of eruptive megabreccia, ments (less than 1 cm long) locally. Two modal analyses show 1995). Orthoclase locally poikilitically encloses quartz and other Sparse anhedral to ragged crystals of allanite{?) (less than 0.2 granular mosaic of quartz grains {mostly less than 0.1-0.25 mm).
Qal |o==- Pleistocene(?) 0.27; TiOy, 0.22; P;05, 0.08; a , 0.03. Biotite K-Ar age mostly intracaldera, lying conformably between the upper and 6-11 percent phenocrysts that consist of Q, 5-6; K, 36-40; P, feldspars. Muscovite commonly partially replaces biotite and pla- mm), and caldite blebs (less than 1 mm), are scattered throughout The schist is characterized by abundant knots {as long as about 5
Qala 1S 24-810-.9 Ma (Shawe and f)thers, 1987). Two quartz latlt.e lower members of the Round Rock Formation. Unit consists of 45-50; B, 6-9; and O, 0.7-1.6. A chemical analysis of a sample gioclase. Zircon and apatite are common accessory minerals. A the rock. Argillite units may have had an original thickness as mm) of quartz and chloritoid (as long as about 1 mm), generally
- = J p_lugs {one is faulted, .east. trending, and 65 by 300 m; the other is clasts of reddish-brown rhyolitic welded ash-flow tuff and rhyolite of the white ash-fall tuff indicates the following percentages of hydrothermally altered sample of the unit contains about 31 per- great as 100 m oval shaped and aligned in schistosity. Sparse actinolite is present
Unconformity C;: cular and h50 ‘;“t ':néi_mde:‘) Sig“lj; °{‘§0":¥)c}dac'te p]u9“ ((?va-l flow rock and gray andesite lava, generally no more than 10 m in components: SiOy, 74.0; AlO3, 14.6; K70, 5.35; NayO, 2.83; cent quartz, occurring as mosaic grains (0.5-2 mm) in aggregates Argillite and subordinate limestone—Interbedded argillite and sub- in some rocks, and biotite and muscovite appear where schist is
Ev' "“"‘1 }‘Miocene f ap(:dt.hnort ‘;’95 t:'ai Ing, ?" of th 2 Marhott orni cala;i 5‘:’3 EI_‘I‘:S size (rarely as large as 50 rp) in lposﬂy sparse to locally abundant Ca0, 1.11; Fe,03, 1.08; FeO, 0.10; MgO, 0.68; TiO,, 0.18; = (as large as 6 mm) surrounded by microscopic silica and feldspar, ordinate limestone. Units as much as 100 m thick: may be close to granite contacts. Locally, chloritoid, biotite, and actinolite
g er 3 ; fit east-cen mzfdg ntel e o ? = a('118—21e a.r nt)e- bx{ff ash matrix. A§h matrix is v!rtually absent from much of the P50s, 0.04(?); and MnO, 0.09 (thydlite}. Probably in part water and as replacements of feldspars forming about 67 percent of the thicker in subsurface have retx:ograded to chlorite. Tiny pyrite cubes and grains
Unconformity ql;la £ 18 te (;lnl_ugs ar? o 'etrafé} clg_fg.nx 28-32. szngl: middle member, which thus consists mqstly of large to sm_a]l frag- laid. Contains lenses of pebble conglomerate (Tatc) at and near rock. Muscovite flakes, apatite crystals, and oxidized pyrite (1.4 Schist—Medium- to darkgray, brown-weathering in places, mica- (oxidized in most samples) and graphite dust and films are sparsely
p gr;docrys stl . tr]r:m ;on:s gd Triee oéa S O ments. Thesg fragments are gray andesite lava contained in large the top {not al! mapped). Crops out in southeast corner of quad- percent) are scattered throughout the rock. A layer of mylonite ceous schist, locally exhibiting wavy foliation. In places schist con- scattered throughout much of the schist. Monazite is a common
Tid } Oligocene(?) aﬂl i {mos yt lf;,e e), 9. B &1_58 O ) t}e;art Y/ ';lt efp(gg; [;‘736? clasts of reddish-brown rhy?hte ash-flow tuff, or conversely, large rangle where it unconformably overlies the algal limestone unit 1-2 m thick lies about 75 m beneath and subparallel to the pluton tains interlayered siltite and is in part hornfels. A common type is trace accessory mineral. Parts of the schist are limy, manifested
gﬂ % - Penfdceol’l g _lr_lloérz? e ml::lrll1 hasco?mselarlo et to sm.all frfigments of rhyolite asP_\-ﬂow tuff and rhyo!i!e flow rock (T I),' the claystf;)ne‘siltstone—sandstone unit _(T(fs). and the contact near northeast corner of quadrangle. The layer cuts chloritoid-sericite {muscovite) schist in which laminae are deflected in thin section by_ thin calcite seams interlayered in the folia, and
b e Aa e tsilonact;: selvgz cc?ns'sts gfa‘:] ul;rc " contained in large clasts of andesite lava. A compositional grada- bictitequartz latite ash-flow tuff (Thql). ~Biotite K-Ar age upward to the east through a distance of about 2 km where it around partly rotated dots (as much as 0.5 mm long) of aligned rarely forming thin layers (perhaps a meter or more thick) that
;1:]9; s seten m[arm secO e l;g]ee oo l.'; ° thag g nf_s:m tion exists between ﬂ}g andesite and the rhyollte so that rocks of 27.0£1.0 Ma (Shawe and others. 1987). Thickness about apparently merges with the contact. As seen in thin section, the sericite-muscovite crystals. Chloritoid and sericite {muscovite) may reflect original bedding. Exposed south of East Manhattan
(3 agmetr} ; atshe ge ;:)s oo 59 e (['gehjd_ e intermediate composition such as rhyodacite, latite, and quartz 110-130 m : mylonite consists of alternating layers as much as 3 mm thick of matrix (flakes as much as 0.3 mm in diameter) of the schist locally Wash and between East Manhattan and Bald Mountain Washes in
nﬁeffen) 20: p‘léozc- Bczf_’s‘s d° g ‘t, 6 “ll)c bamlgll pniost f latite also are present. P!\enocryst. compositions _and chemical Pebble cong{omeratg—L)ght—gray pet_;ble conglomerate containing microcrystalline matrix and lensoid feldspar crystals. Matrix is contains clots of equant mosaic quartz grains. Schistosity is southwest part of quadrangle, and in extreme northeast corner of
?he O aset,al 2 e 'taré r.rsuezc?w < o _"; degl ranilt)e analyses of several clasts in the middle member in the Round dasts of light-reddish-brown rhyolite, gray latite or andesite, composed of mosaic quartz and orthoclase grains (0.01-0.1 mm emphasized in places by streaks of iron oxide, strings of graphite quadrangle. ~ Original thickness impossible to determine, but
et e e b Tt placen‘]‘;'l']‘t i ot Mountain and Manhattan quadrangles were given by Shawe coarse-grained biotite granite, and Paleozoic chert; contains local long) that tend to form fat lensoids aligned with layering. Scattered specks, and sparse tiny oxidized pyrite grains. Some schist (prob- probably several hundred meters to more than a kilometer, and
oéva - lsrlup’( Allsih s sl Orantio (KD )ayd e (1995, 1998). Two hght-re_ddnsh—brown rhyclite welded tuff clasts l:iack_—sand layers. Forms lenses (not .all mapped) as much as 10 throughout are flakes of biotite (as much as 0.2 mm long) and ably metamorphosed limestone) consists mostly of tremolite in probably considerably more than thls.m the subsurface. Consid-
:hhz Ral?mei gougk o ii_pr:ls(;rrmsﬂ#rugf L gp) and un in buff ash matrix of the middle member 1 km west-northwest of m thick at or near the top of the white ash-fall tuff (Tat) on the strings of opaque-oxide minerals {0.01-0.1 mm in size) also elongate prisms and sheaves (as long as 1 mm) aligned parallel to ered by Ferguson (1924) to be Ordovician(?), but here believed to
D d (;(. s mgﬁf;‘:l? u o S* o;e)‘w e the Maris mine are crystal rich (22-30 percent); phenocrysts are southeast slope of the east-northeast-trending ridge in southeast aligned with layering. Intervening layers consist mostly of ortho- schistosity. Sparse interstitial orthoclase is present locally, and be Cambrian(?) on the b.asm of similarity to known Cambrian
iamonld . “}‘1g : t? o tﬁperhar gtocie i) el key Ortp ; y Q, 3948; K, 35—338; & _12—23; B, 1.5-1.8; and M, less than 1. corner of quadrangle clase (some thin lensoids as much as 3 mm long) and minor micro- diopside replaces tremolite sheaves in some rocks. Other similar, rocks elsewhere in the region
welded 1] _yol usl as| l' c;\nu bs, f'].an ac enzed_ smt_)d qui:1 Zphe The member consists of intracaldera facies within the Manhattan - Algal limestone (upper Oligocene)—L ight-gray freshwater algal lime- cline (fat lensoids as much as 2 mm long), plagioclase. myrmekite, but poorly foliated, rock consists of dominant tremolite (blades less Rocks of the Monarch area (Paleozoic, possibly in part Cam-
nocrysts (inc llarr? ocally abun t.quar‘ltz lpgr_anuﬂS) an dznrclon, caldera, and minor outflow in scattered outcrops in southwest part stone that contains local lenses of hot springs sinter and chert-rich muscovite, and opaque-oxide minerals. Feldspars are crowded than 1 mm) in which are scattered as much as 5 percent pyrite brian}—An oceanic suite of rocks, in part ophiolitic, consisting of
apatlt(:.dand a E>t<e = chessory “;‘“:lra S, an t“;tg ayefre "do T of quadrangle, where it lies disconformably on the lower member conglomerate with some volcanic clasts, and microbreccia of vol- with “dust-filled shears™ that are slightly rotated away from layer- {cubes about 0.01 mm to ragged patches about 1 mm long), greenstone (Pzmg), graywacke (described with greenstone, Pzmg),
nllc sa hston_e. pose exﬁl}sll:]e Y Pngb‘zii 1 5963 h quasra:l-] (Trl} and unconformably on the megabreccia unit of Sloppy Gulch canic rocks. As seen in thin sections, limestone consists of ran- ing. Age of the Belmont pluton, based on Rb-Sr whole-rock data sparse interstitial quartz ranging from microcrystalline granules to chert (Femc), serpentinite (Pzms), argillite-chert (Fzma), dolostone
de, wi a¢lare its mtamfmum knl(i) ess g ? rr: K TN ) (Trls). Maximum thickness about 30 m. Emplacement inter- dorply oriented, lozenge-shaped aggregates (as long as 1 am) of {John and Robinson, 1989) is 84.5+3.4 Ma (average of two iso- patches about 0.5 mm across, and a trace of phlogopite flakes (as (Pemd), and metasomatite (metasomatized carbonate rock:
8‘ ggl‘gnm remr;ar; SBelorm ; g i\?’; o‘f'e aﬁcﬁous rgnr::ar;le;er (_l"_gz) prete_d to have: been a result of catasttophnc eruption of composite oolites (0.1-0.2 mm long). Colloform cal.cite grov_vth l§yers chrons). I believe that seven biotite and muscovite K-Ar ages of much as 0.05 mm across). Schist occurs as several units, some as P:mm), exposed_ in the Monarf:h area in southeast part of quad-
i ol we;.g tnf}onm loca]&s‘:t %pe dstone (Tdus) rhyolite-andesite volcano at the margin of the caldera in the Man- endlose some lozenges. The lozenges are set in a matrix of inter- 80-82 Ma for the Belmont pluton (see John and Robinson, 1989, much as several hundred meters thick, along the southeast margin rangle. Two facies are distinguished on the basis of different rock
o 5 yoli 1c.l as| .3(\;1: uf mbe o 2 i e]rbedt:‘f:h Tan IS’ il hattan quadrangle (Shawe, 1998) locking calcite crystals, mostly less than 0.3 mm in diameter. The for references) reflect an episode of later doming, metamorphism, of the Belmont pluton (Kbgp, Kbgf, and Kbgf-Kba), and as thin- assemblages and some lithologic differences. The northern facies,
and a similar middle member (Tdm) also with local el iEeas i Lower member, undivided—Buff. pinkish-buff, light-buff, light- rock contains sparse interstitial chalcedony and zeolite. In places and mineralization of the Belmont pluton. Formation of the mylo- ner lenses and screens within granite (mostly Kbgf and Kbgf-Kba) north of Hunts Ranch fault, is greenstone consisting of interlay-
sandstone (Tdms). The lower member of the formation in the brownish-gray, and light-gray, poorly consolidated, rhyolitic to the lozenges have chalcedony rims that surround cores of calcite nite layer also probably took place during this episode near its intrusive contact ered graywacke, intermediate to mafic tuff, flows, and agglomer-
l;;;;? Molun.tam. atr}m.‘d gdea&harttaa] gaﬂ;danrglesleﬁlg\gsébllg’fgz rhyod_acitic3 lithic-_and pumice-rich intracaldera ash-flow tuff that oolites in whigh are er'nbedded (dolomite rhombs. Near a small Kbgs Sparsely porphyritic granite—Pale-gray to pale-buff, coarse- Zanzibar Formation (Ordovician)—Generally thin- to medium-bedded ate, and chert, interlayered and (or) tectonically intermixed with
e 1> E ﬁ:’g.xﬂ et f f‘;" D mg (Br n?gnd there 5991- contains thin to thick layers and lenses of megabreccia (Trls). Tuff plug of andesite (Tap) intruded into limestone, a microbreccia in grained two-mica grenite that contains 0 to about 15 percent large interlayered marine argillite, siliceous argillite, limy argillite, argilla- metasomatite, probably in a thrust plate. The southern facies,
3 hesf392) f‘ _aflyu ol rgi Ol S ie b: = ‘:1 ot 40 contains sparse to abundant lithic fragments of chert, slate, schist, limestone contains clasts of the andesite, probably the result of phenocrysts of orthoclase. Phenocrysts 1-2 c¢m long are more ceous limestone, limestone, and siltstone exposed in southwest south of Hunts Ranch fault, consists of greenstone flows associ-
| TERTIARY k?n rtl 1 oft)]‘q er;ntve Agxpc;semertl ffef ‘c;rya be omae ge 2:'14 o granite, pumice, rhyolite, and othel_f volcanic rocks, as well as feld- phreatic explosngns accompanying emplacement of andesite into abundant than in the porphyritic granite (Kbgp), and large phe- and northeast corners of quadrangle. Near Belmont pluton gran- a.te_d with. argillite-chert, dolostone,_ metasomatite, and serpen-
ln 5: e N iw s e %u = ul ld0 re e soult; e spar xenocrysts (derived ‘from granite). Tuff matrix is crystal poor watersaturateq limestone. The hmestor.le may not be much older nocrysts (as long as 8 cm) are less abundant. Hypidiomorphic- ite (Kbgp, Kbgf, and Kbgf-Kba) contacts, limestone is metamor- tinite; this facies also probably is in part internally mixed
o Ria' i :} s‘clmrce ih prol # Yy : fnt(l):xe E:l_a c er:;te in o n1992) (4-6 percent) and contains phenocrysts (1-3 mm) that consist of than the andesite. A mode .of the andesite indicates about 16 per- granular texture. Modes of the matrix of two samples (grain size as phosed to marble and calc-silicate granofels or hornfels. Locally tectonically, and may be part of a separate but related thrust plate.
gocene ver Va eil) OH_L? :’e ‘s‘kieh(-)b olya Rgn!flfe : Q, 5-7; K, 825; P, 55-79; B, 5-11; and O, 2-4. Present in cent phenocrysts that consist of P, 78; B, 19; O, 3; and H, 0.5 much as 10 mm) indicate: Q, 24-29; K, 34-35 (about one-third elsewhere limestone has been jasperized, and argillite has been In places the northern facies underlies rocks of the Ordovician
- Up!)er member . ﬂ’Q t'P'f? S “13“’“ to Fc)lalle- ull, fmifjwe' gl southwest part of quadrangle where it is interlayered with the {compare with composition of Tap). Unconformable beneath microcline, two-thirds orthoclase); P (including minor myrmekite), metamorphosed to schist. In places the formation is strongly Toquima Formation at a thrust contact
Unconformity{?) tially v&:;zlded'as -flow tul c;ca-ll-lhm ?Zyertsa?r; enses Fth?a : stone l:f megabreccia unit of Sloppy Gulch (Trls) and lies unconformably white ash-fall tuff (Tat) and above claystone, siltstone, and sand- 32-37: B. 2-4; muscovite, 1: O, 0.3-0.6; apatite, 0.1-0.2; and sheared, folded, and brecciated as a result of thrust faulting, and Northern facies
- surg,e rtilposns O%reesetn't aby.dan;m : a“mmcs;lr_ ;] tllC ;la%tmends on Paleozoic rocks. Thickr}ess within .the' Manhattan caldera stone (Tcs) and ash-flow tuff (Tbqgl). Maximum thickness of the trace amounts of zircon, monazite, and allanite. Intergrading mus- quartz veined and pyritized as a result of hydrothermal alteration. - Greenstone—Dark-greenish-gray to brownish-gray, brown-
Enht-bo y tm s frfa el u;;mc : L;n i ogs 15; . |§ ly . r: e}"l_‘i o, about 750'm; qutﬂow deposits of the unit, interlayered v.vith the Ilmeston.e unit about 10 m covite (coarse) and sericite (fine) replace the cores of some feld- The formation forms a thrust plate overlain by a thrust plate of weat.hering, aphanitic to porphyritic, locally vesicular greenstone,
Unconformity?) godalrown L8] E p s kﬁt‘gﬂé‘zn 5 e cg (159_ 29 1. o megabreccia unit of Sloppy Gukh (Trls), about 30 m thick (see Clays?one, siltstone, and.sandstone {upper Oligo.cme)-—Buff‘t_o spars. Forms an annular shell 1-2 km wide in outcrop within the Toquima Formation and underlain by thrust plates of the Cam- and interlayered graywacke, tuff, chert, and agglomerate. Green-
mhe ana:yses ! ti;vwl 3e rock to b tcrsfz 5 25_27‘ o sge_lgg.np, also Shawe and Snyder, 1988, plate 1) hght-brgumishgray, thin-bedded and platy volcanic {(quartz latitic peripheral porphyritic shell that surrounds the core of the pluton. brian Gold Hill Formation and Mayflower Schist. A small remnan stone forms layers a few meters to several tens of meters thick. A
i’&le‘ifws 3 {\T?l; ynd_O)m(r)n) 4‘_38"5‘; O &, to o cisconfornable, !Eruptive(?) megabreccia unit of Sloppy Gulch—Small to to rhyolitic) claystone, siltstone, and sandstone, and minor pebble An isolated outcrop of sparsely porphyritic granite about 600 of a plate of Zanzibar Formation lying on Toquima Formation on thin section of greenstone shows intergrown ragged prisms of act-
o a?ddl a ey E .d F'pear;sts o fuia:h !SE Oé'ﬂ'llza i immense (as much as 700_ m long) slabs and blocks of Paleczoic conglomerate lenses. Probably mostly lacustrine. Locally exten- m northwest of Mexican Spring, near Belmont in northeast part the ridge north of the mouth of East Manhattan Wash may have inolite (rarely as long as 3 mm), plagioclase laths (as long as 1
IO-‘n e middle member (T "j) an r?}? parts Ol ef Ouand oc rocks, including argillite, limestone, quartzite, chert, and schist, sively fractured; closely spaced fractures with minor displacements of quadrangle, was used as a quanry in latter part of nineteenth been emplaced on a relatively young (Tertiary) detachment fault. mm), and sievelike bictite flakes (as much as 0.2 mm in diameter).
ormation. Present only in northwest part of quadrangle. and blocks (as much as 350 m long) of granite (Kbg and Kba), in suggest slumping of sediments following partial lithifaction. A century, supplying material from which gravestones were made Original thickness unknown because of repetition by thrust faults, Sparse mosaic quartz locally fills irregular fractures, and tiny cubes
Maximum thlckr!ess at3°Ut 30fm ihbuff. f an eruptive(?) matrix of buff rhyodacitic ash-flow tuff similar to that modal analysis of a medium- to coarse-grained sandstone indi- for the Belmont cemetery. The quarry provides an excellent thickening that resulted from isoclinal and other folding, and thin- of pyrite are scattered throughout. Greenstone locally is schis-
Sandstone :mts—-Lnghcgbufﬁ o pale—%rsetems. ) ut - .Se_ Io in the main part of Trl. Contains some mesobreccia and tuff- cates about 50 percent crystal and lithic grains in a siliceous- exposure of graded layering in the granite, rarely observed else- ning that resulted from tectonic shearing; original thickness proba- tose. As seen in thin section, one such rock has a schistose
coarse—gram(‘ai ) qU_am"lin tu ace?lu? san tu(f)fne, ‘Xa er c?i or ;“ breccia layers. Unit exhibits aspects (immense clasts of rocks argillaceous groundmass. Crystal grains consist of Q, 27; K, 45; where in the pluton. Layers are separated by gently undulating bly several hundred meters. Age is Whiterockian (early Middle matrix made up of a mat of actinolite needles (as long as 0.2 mm),
. T e gpo?g:c partdsas g ins b IZBS ereort exposed in caldera walls: localization at caldera structural margin) P, 26; B. 2: and M, 1. Lithic grains consist of reddish-brown surfaces upon which higher layers were deposited. Each layer, as Ordovician), based on fossil identifications by W.B.N. Berry, R.J. biotite flakes, and blebs of opaque material. Altered plagioclase
Disconformity COafSleﬂfa“;ﬁb tu eousstsa];’ 1t°§e contains about 0 P:zce;z generally interpreted as a result of caldera wall collapse. How- chert, metasedimentary rocks. intermediate lavas, and plutonic much as about 0.5 m thick, shows dark minerals concentrated at Ross, Jr., and J.W. Huddle, of samples from the west side of the laths (as long as 2 mm) consist of intergrown microscopic mosaic
zrégli) ar1 go dabr,;glgar %ryoa 1( -2 mm) oonsxstlng"(_) . ever, the megabreccia unit of Sloppy Gulch contains small to rocks. Chemical analysis of a sample of volcanic sandstone indi- the base, and sparse phenocrysts of orthoclase as much as 2 cm Manhattan quadrangle and from the Toiyabe Range west of the quartz and feldspar, and acicular actinolite. Ovoid shapes (as long
; P, 13; and M (B an ), 1, set in a cryptocrystalline matrtx})](‘o immense blocks of rocks that themselves consist of healed breccia cates the following percentages of components: SiO,. 77.6; long concentrated at the top Toquima Range {Shawe, 1998). Correlative with part of the Pal- as 5 mm), aligned with schistosity, may represent filled vesicles
al:gﬂl]l:;zed :oltcahnéc baash. f{:hcvrms layers arl;i lenge)s 0-30 m thick unlike any exposed in the Manhattan caldera wall rocks, and some Al;03, 11.2; K;0, 3.41; Nay0O, 2.24; Ca0, 2.06; Fe;03, 1.96; Kbg Granite—Pale-gray to pale-buff, coarse-grained two-mica granite metto Formation in southern Nevada (for example, Ferguson and that are now made up of coarse actinolite and biotite and local
M'c‘;ndle an IE: t—B fs}elo o _(:;jlf;;per Tn‘em e l’gbulfjf i clasts of rocks unknown in the wall rocks (Shawe and Snyder, FeO, 0.30; MgO, 0.64; TiO,, 0.4?; P,0Os, 0.17; apd MnO, that forms the core of the Belmont pluton in north part of quad- Cathcart, 1954) and part of the Antelope Valley Limestone (Ross, t\»{inned plagioclase {as long as 0.2 mm), enclosed in intergrown
|b L :nex;n grki hu , lig ek ?ae pin| sst * -;hpa ea!;'t ki3 1st 1988; Shawe, 1998), leading to the inference that the clasts were 0.02. Contains lenses of tuff-breccia and mesobreccia (Tesb). rangle. Hypidiomorphic granular; grain size 3-5 mm. One 1970). Because deformation has obliterated the original strati- microcrystalline quartz and feldspar. Graywacke layers, some
uit, lth'Pln 5 3 c—igra%ﬂan tulfsflh —gray, ]CTY ApliciLyPdllialy tg derived from depth and hence were erupted to their present level Crops out in southeast corner of quadrangle, where exposed modal analysis indicates: Q, 31: K, 31 (19 orthoclase and 12 graphic sequence of units in the formation, they are described as schistose, are composed of clasts of mostly intermediate to mafic
Unconformity :g)dn?:ﬁ Y liwﬁt ee;?isiﬁ—%‘:)wn i %Tewzsﬁ;; co;tamas;l%arsl;ﬁ in the Manh.att_an ‘caldera structural margin. Orie modal analysis thickness is about 40 m - microcling): P, 34; muscovite, 3; and B, 1. Rb-Sr whole-rock iso- lithologic units rather than as stratigraphic units. The units are \{olcanic rock fragments. In placef;, vague shardlike forms intersti-
I u ol gntgr 4 purnice lall (sI; gtha 1 g )y'l Frvest of tuff matrix indicates about 5 percent phenocrysts (1-2 mm) Tuff-breccia and mesobreccia—Buff-gray ash-flow tuff containing chron ages are 84.2+2 3 Ma and 84.8+4.4 Ma (John and Robin- limestone (Ozl), calc-silicate-mineralized limestone (Ozlc), argillite tial to clasts suggest an ash matrix. Some agglomerate layers a
- Sl yfunlcjzgénpacie t;l)'uxemce al?erl eSS thau fcm - th‘n DOEIWE s that consist of Q, 6; K, 5; P, 76; B, 8; and O, 5. A reddish-brown abundant clasts (as much as 5 cm long) of mostly Paleozoic shale son, 1989). Coarse-grained granite was penetrated to a depth of (Oza), argillite and subordinate limestone (Ozal), and schist (Ozs) few meters thick contain clasts as much as 10 cm in diameter;
part Ola ig uﬂrang e, dmem Contalrés a few Fln layers o hematiterich rhydlite breccia about 1.4 km north-northwest of and chert, and mesobreccia that contains clasts as large as 2 m of 2,000 ft (600 m) by drill hole UCe-1, drilled for the U.S. Geologi- Limestone—Lightgray to darkgray, in places brownish-gray- clasts are set in a shard matrix. Chermnical analyses of two samples
Unconformmity water-laid t aceous san stone or surge deposits. For exampl_e, the Maris mine contains about 40 percent lithic fragments, mostly mostly ash-flow tuff, some flow-layered rhyclite, and black phe- cal Survey central Nevada test-site project in the 1970’s (see cross weathering, medium-bedded to laminated limestone (laminae due of pyroclastic greenstone indicate the following percentages of
3 on the east side of Bald Mountain Wash an‘d 4 km north of its silicic volcanic rocks, and 15 percent phenocrysts that consist of nocrystic vitrophyre. Occurs as thin (as much as a few meters) section B—B)) mostly to tectonic shearing related to thrust faulting). Locally, components: SiOy, 46.7 and 47.0; Al,O3, 13.5 and 13.0; K;0,
ﬁo‘fg‘e ddﬂéfi blgswa.] palrt of st:ebedr:i?dng:; dcot:sflfStcs)v?;l:inrg oé g:‘ﬁ; Q, 18; K, 24; anorthodlase, 52; B, 3; and O, 3. The rhyolite lenses in beds of claystone, siltstone, and sandstone (Tes). Not Pu Paleozoic rocks, undivided—Shown only in cross sections. Does not limestone is argillaceous, silty, and (or) silicified. Local interlayers 0.59 and 1.77; NayO, 2.45 and 2.68; CaO, 12.6 and 8.85;
b '3 Sl mffa:lhgafg%t e ob ndan!tj L e dy ks bfecma was not recognized elsewhere in the megabreccia unit. shown on cross section J-J' include rocks of the Monarch area of dark-gray nodular to layered chert in beds a few centimeters MgO, 8:68 and 10.6; Fe;03, 3.07 and 2.90; FeO, 8.73 and
fu asl ; ? i 9 a)mst 2 Lll) e g a3 rtxr? 3 Siltstone and claystone beds ar}d lenses (Trlc) are interlayered in - Greenish-gray ash-flow tuff -(upper Oligocene)-—G{eemsh-gray, Gabbro (Middle Ordovician?)—Dark-gray, brown-weathering, thick. Where limestone is relatively undeformed, it consists of 10.0; TiOy, 2.96 and 2.59; P,Os5, 0.53 and 0.39; and MnO,
r&g);mep sbas ng asla' cmla its fatsxe;ff I a sandy pal bgddmd megabreccia. Megabreccia unit crops out near East Manhattan moderately crystalrich biotite-quartz latitic, partially welded medium-grained schistose metagabbro. Modal analyses of two microscopic interlocking granular calcite grains, commonly with 0.18 and 0.18 (basalt). The relatively high TiO5 contents suggest
Kpg a ge ltif ?hse, overlain by § &2 9 be, pvlwfantglg-c‘?fbr e Wash and lower Bald Mountain Wash where it appears to be ash-flow tuff. Three modal analyses indicate 17-27 percent phe- thin sections of metagabbro indicate the following minerals: Q, sparse interstitial quartz grains scattered throughout. Sparse seri- a possible affinity to gabbro (Og) emplaced in the Toquima For-
Mate sandy tu ;h ﬂi Ul:Pfe}Yﬂl;’;ﬁ O i mt?mda;xtls lg}l]l'l‘::g: :r- °W';‘v mostly outflow near the structural margin of the Manhattan nocrysts (1-5 mm) that consist of Q, 6-7; K, 42-46; P, 44-48; B, 0.5 and 0; P, 51 and 55; B, 33 and 2; actinolite, 6 and 20; O, 3 cite, graphite, or pyrite may be present. Where interstitial quartz mation in southwest part of quadrangle. Unit probably at least a
!/:-  Creataceous [ CRETACEOUS e g i i el v a i caldera. Inferred thickness of outflow 0-200 m (Shawe and Sny- 3-6; and M (O and H), 1 or less. Chemical analysis of a sample and 2; sphene, 5 and 4; and apatite, 2 and 1. Plagioclase (as long is moderately abundant in some bedding layers, the weathered few hundred meters thick
A | —— 211~ . se. otur h'é s ron; ?T—tl es )l:h ato qui tra?Qe 3%’14 . der, 1988, plate 1) ; ; of the quartz lifltltlc tuff indicates the following percentages of as 4 mm) is more or less sieve textured and contains scattered rock surface stands out as silica-rich rinds as much as 5 mm thick - Chert—Dark-greenish-gray chert layers, as much as 10 m thick
| Kbgp | 38_5?29“;"1‘; l'r;mﬁ SM ® m:;no) O—CIO ns%jo R Siltstone-claystone—Buff lacustrine(?) volcanic siltstone and clay- components: SiOj, 72.2; AlOs, 15.3; K;0, 5.01: NayO, 2.56; grains (mostly less than 0.1 mm in size) of the other minerals, that resemble chert. As seen in thin sections, laminated limestone and extending along strike for a few hundred meters. Under the
~ il = o e tel; vl de::l tl'xffz i ;r}l] t part of ree Ql gray: stone layers and lenses interlayered in the megabreccia unit of Ca0, 1.80; Fe;03, 1.08; FeO, 0.49: MgO, 1.02; TiO,, 0.35; which are mostly subhedral to fibrous actinolite (3 mm) and aggre- consists of fine-grained, oriented, elongate grains of calcite, com- microscope, chert is seen to be made up of alternating, even to
0 Kbgs e 2ra3~3yzw e 1om "{’ ( 12_345 125! ?h ‘tluad' a‘;% eofcoa Sloppy Gulch (Trls) east of lower Bald Mountain Wash. Thickness P;0s, 0.11; and MnO, 0.02 (thyolite). Crops out in a small area gates (as large as 5 mm) of tiny crystals (less than 0.1 mm in size) monly with interlayered thin stringers of fine-grained mosaic somewhat lenticular layers 1-10 mm thick of fine-grained lami-
g ?6235. K 4%&1 P plgi’lgzu:yaso 1-2 r;m) d ?4 (C S H. of individual units 0-10 m n soutl'!east corner of quadrangle:_ Apparently underlies clay- of biotite. Sphene forms euhedral to skeletal crystals (less than quartz grains, all aligned parallel to lamination. nated silica charged with dustlike material, and coarser silicified
<M Kbg nd O). 0.7-1.6. Chemical analyses of fwo I " ps;r&xenga i Flow-layered rhyolite plugs (early Oligocene)}—Buff to light-purplish- stone, siltstone, and sandstone unit (Tcs). Probably part of the 0.1 mm to 1 mm), generally surrounded by aggregates or selvages Dark-gray silicified or jasperized limestone (not mapped sepa- ash layers showing abundant shard structures. Layers contain
g d b)e,:r .z —orth tem:tc £ uagseﬂ; - gseltnmﬂ;s foll Sl 2 gray, locally flow-layered rhyolite plugs. In places, flow-layered and main ash-flow tuff unit that fills the Big Ten Peak caldera extend- of biotite. Apatite (less than 1 mm in size) is euhedral. Chemical rately), commonly stained with yellowish-brown to reddish-brown occasional clasts of homblende (0.1-0.2 mm: altered in part to
D3 Unconformity mem u;{n ast part o g‘O 'a_?g g-mA;ca e - g O“anige;_ brecciated rhyolite contains zones of ash-flow tuff, possibly a result ing fo the south [tuff of Big Ten Peak (Keith, 1987a, b, 1993); analyses of the two samples of metagabbro indicate the following iron oxide, forms beds a few meters thick that are laterally contin- actinolite or retrograded to chlorite). Mosaic quartz occurs as thin
3 cKergaQZS94 oo(rin[l:iogg_ntls\i 01 §,57 ok 32%‘;: oo a6171 = of intrusion of rhyodlite into an ash-flow vent. The rhyolite and tuff shown on cross section J~J]. Exposed thickness about 130 m percentages of components: SiO,, 48.8 and 50.1; AlLOs, 17.8 uous for tens to hundreds of meters, or irregular masses that fracture fillings )
0245 Fe.,O anl 20 and la%)z.’ Ee®) 8?33 and O 3?). MaO 0a§14 form a cluster of six small (50-170 m maximum diameter) plugs in Granite of Pipe Spring (Late Cretaceous)—Includes several intrusive and 14.1; K;0, 3.19 and 2.43; NayO, 4.25 and 3.60; Ca0, grade along strike into unaltered limestone. Silicification is com- - Metasomatite—Yellowish-brown, light-brorm, and brown car-
andlo o1 ﬁ'o - 0.12 and 0.06; P,Ox, 0.04(?); and MgO‘ 0.03 Paleozoic rocks and Tertiary volcanic sedimentary rocks (Tos) in bodies and rock types, including a coarse-grained two-mica gran- 5.06 and 6.13; FeyO3, 2.60 and 3.39; FeO. 9.40 and 9.91; monly fault controlled. A nearly black jasperoid bed seen in thin bonate rock, in places brecciated and “mashed” as though
s . ORDOVICIAN and 0.05,(rhyo%i'te). Locally, Tdm & Tis area is characterized & southeast part of quadrangle. A modal analysis of flow-layered rhy- ite (Kpg) that crops out in southwest corner of quadrangle and is MgO, 4.12 and 5.30; TiO,, 3.32 and 4.09; P,05, 1.26 and section consists of a granular-mosaic aggregate of quartz grains crushed and stirred, and strongly stlicified and iron mineralized.
Thrust fault abandant black gl;:ss hards and fattencd biack glass purmice olite shows about 19 percent phenocrysts (1-4 mm) that consist of part of a pluton about 10 by 13 km in size exposed mostly west 0.73; and MnO, 0.17 and 0.18 {trachybasalt). Forms podlike (microscopic to as much as 0.05 mm in diameter), filled with Chemical analysis of a sample of yellowish-brown metasomatite
ol (e il o)) os vl 2 bt SOl it i Q, 18: K, 63; P, 16; and B, 2.4. A chemical analysis of a sample and south of the map area. Late-phase aplite (Kpa) occurs as bodies intruded into interlayered argillite and limestone (Otal) of graphite dust. Graphite also is concentrated in and near narrow indicated the following percentages of components: calcite, 85.4
— mli:is (1.2 ) Thk;kness e aeiba aboSt 0-85 1 1 of ﬂow-laye.red rhyolite indicates the following percentages of com- apophyses and a few satellitic sills and dikes in Paleozoic rocks the Toquima Formation south of the mouth of Bald Mountain quartz-lined fractures, as is pyrite that forms cubes and irregular (calculated assuming all Cao__47-8 percent—resides in calcite;
; = vest oAt ol e rornat Thickeescos in northeast ponents: SiOy, 81.2; Al;03, 10.0; K;0, 5.90; 1\_1820, 0.93; CaO, marginal to the granite pluton, and as dikes in granite and as a Wash in southwest part of quadrangle masses (as much as 0.2 mm in diameter). Calcite is a late filling in CO;, content is 39.4 percent); SiOg, 4.6; Al,O3, 1.2; Fe,03, 3.3;
Thrust fault no \;;es 5"’ ‘; quadrangle; 1015 =oee 1.17; Fe;03, 0.16; FeO, 0.14; MgO, 0.16; TiO,, 0.21; P,0s, large mass at the east margin of the pluton. A later body of gran- Toquima Formation (Middle Ordovician)}—Generally thin-bedded, quartz-lined fractures that are as much as a millimeter wide MgO, 1.8; and minor amounts of other components. Locally
Pu €gq - g::;;tg:; l:;li%se—alrjgmf?sto pale—g:'eenish W 0.04(?); and MnO, 0.01(?). 1?1e high SiO, and K;0 and low Na,0 odiorite (Kpgd) forms irregular dikes in the Cambrian Gold Hill interlayered ‘marine ar_gillite, siliceous argillite, limy argillite, Where metamorphosed near granite (Kbgp, Kbgf. and ablfndant bl'OW!_" to mottled gray jasperqid and dark-br§>wn gossan
—€gl ded, locally low-angle-crossbedded, fine- to céarse-graine 1 co_ntents, as well as the rock’s bleached appearance, suggest that Formation near the east contact of the granite pluton. A small argillaceous limestone, hmestope, siltstone (or siltite), and quartz- Kbgf-Kba), some limestone consists of mostly tremolite as partly indicate extensive hydrothermal alterathn. Gossan is so heavy
ua;tz—ﬁch e e e Lo this rock has bgen hydrothermal!y a.lteredAA modal analysis of non- plug(?) of intermixed granite and aplite (Kpg-Kpa) crops out 300 ite (mostly massive), as well as jasperized and (or) metamorphosed aligned sheaves of elongate crystals (as much as 10 mm long) and and abundant locally as to suggest fzxtenswe zones of pyrite be.low
€glc ? {ach SRV, Forms lonses arg; o prs a5 much as 45 m welded to partially w_elc!ed tuff indicates about 4 percent pheno- m northeast of East Manhattan Wash 1 km inside west boundary equivalents. Locally intruded by podlike bodies of gabbro (Og). minor intergranular calcite. Siliceous limestone has been contact the zone of ufeathering. Geochemical samples of iron-mineralized
t:yelis o.tha.s 2 Jatthelb o fs tﬁe 2 adle ve ber (Tdm) crysts (1-2 mm) consisting of Q, 41; K, 44; P, 14; and M, 1. A of quadrangle Strongly deformed by folding and thrust faulting, probably in sev- metamorphosed to quartz-calcite-tremolite schist. In places far- rock show high values of arsenic and antimony, but low or no
+ CAMBRIAN N dllcl wl: l:_n an = e base OOIig mi ):;e{n - c;nlthn o chermical analysis of the ash-flow tuff shows the following percent- E Aplite—Pale-gray to pale-buff, biotite-bearing aplite dikes, sills, and eral episodes from late Paleozoic to Late Cretaceous time. Forms ther from granite (Kbgp, Kbgf, and Kbgf-Kba), limestone was values of gold and silver (Shawe, 1988). In places the carbonate
Oty oor(l)c o m aé;:izge;sh—fb\:cful}? anél fx:inzirgsh—lfallc t?lffs, ages of components: SiOj, 76.1; AlO3, 11.2; K;0.7.91; Nay,O, masses; locally grades into pegmatite. As seen in thin sections, a thrust plate overying thrust plates of the Ordovician Zanzibar recrystallized to pale-gray to whitish marble. Limestone units are rock is partly dolomitized. Elsewhere an occasional narrow vein
Thrust fault p % : 5::‘ Sl broct, crimtedd from. e Marhatte 1.13; Ca0, 2.79; Fe,03, 0.46; FeO. 0.07; MgO, 0.13; TiO,, the aplite is mosaic textured to granophyric and hypidiomorphic Formation, Cambrian Gold Hill Formation, Cambrian(?) May- as much as 200 m thick, but original thickness impossible to Cff white colloform Cal‘_“te is seen. The PTOtOhth_ of the metasoma-
i gfdga reccgz,d an e eé;;- _etr Taled rof e 0.10;'P205, 0.06; qnd_MnO, 0.01(?). Presence of 1.94 percent granulay, with maximum grain size about 4 mm but locally con- flower Schist, and Paleozoic rocks of the Monarch area. Original determine because of extreme deformation tite likely was a marine carbonate rock. Thickness unknown;
s P nirzfatﬁe foe postie l;alsav beelr:1 hadrotiream;l aktered. Feld- CO, in the sample indicates a content of 4.41 percent CaCOj, taining mortar-textured grains as small as 0.05 mm. Three modes thickness uncertain because of extreme deformation, but probably Calc-silicate-mineralized limestone—Light-gray, light-greenish- probably at least a few hundred meters
saars ond aﬁ::n:inc::als | s ! ha\ye beon partl!;) or corﬁpletely which together with the high KoO and the low Na;O contgnts indi- indicate Q, 36-43; K, 32-34 (somewhat more microcline than several hundred meters thick. Correlative with part of the Ordovi- gray, and buff, light-brown-weathering, dense calc-silicate- Southern facies . .
P! Inced o eral L ok that o] aal i cates that the rock has been hydrothermally altered. Zircon fis- orthoclase); P, 22-30; and M (biotite, muscovite, opaque oxide cian Palmetto Formation in southern Nevada (for example, Fergu- mineralized limestone. Borders the Belmont pluton (Kbgp, Arglllite‘ and chert—Gray, pmkxshgray: to yellowish-brown-
Thrust fault Southern Facies EP ce rby e arytngge rs l?l:a In. L2 d thi knises ¢ .otre_ sion-track age of flow-layered rhyolite is 25.1+2.3 Ma (Shawe and minerals), about 1. Most dikes in granite (Kpg) strike north and son, 1924; McKee, 1968) and with the Middle and Upper Kbgf, and Kbgf-Kba) in northeast corner of quadrangle and weegﬂxenng,_ platy shale. Some layers consist of gray to dark-gray
Northern facies callge:ecf;g?:s nT;tjPS:‘nntie ua::r:n o b:s:ggn elc(: h ssxsca? m“(;deal- others, 1987) have a maximum width of about 65 m. An aplite mass intrudes Ordovician part of the Vinini Formation in the northern Toquima forms isolated lenses and layers (not mapped) in limestone units lannr_lated sxltit'e, inter! layc_zn:ed with thin-bedded brown chert (or jas-
ing bya D.B S“r:vdler (Shgwe ang Snyder, 198gS l::lasie 1), about Crystal-rich ash-flow tuff (upper Oligocene)}—Light-gray, moderately the east margin of the granite pluton (Kpg) and schist of the Cam- Range (McKee, 1976). Because deformation has obliterated the (0zl). Tremolite schist is a common type, and more massive rock Pl Sk axgiiiie. Eon @ doldeclsedien on (e spur
azgg| pa——— 400-1,100 m ' ' ' welded, crystalrich rhyolitic ash-flow tuff; characterized by small brian Gold Hill Formation (€gs) and forms thin to thick sills. A original stratigraphic sequence of units in the formation. map consists of tremolite, diopside, quartz, and minor mica, with soithesst of Honzich. Inciuding lenses and layers of greetstone.
66 || 3 IW Tuff-breccia dikes—Gray, brown-weathering thydlitic tuff that con- vl £ arvl oty Rllings ol white epaline Silica, One modal anahs dike about 10 m wide cuts through an irregular dike of granodior- units are described as lithologic types rather than as stratigraphic accessory pyrite and varied amounts of graphite. Thin-section thickness is about 600 m
t fault r PALEOZOIC tains abundant, small a’ngular lithic fragments mosﬂy less than 1 sis indicates about 32 percent phenocrysts that consist of the fol- ite. Adite has a biotite K-Ar age of 76.1+2.7 Ma (Shawe and units. The ]ithOIOQic types diStinQUiShe‘.j are quartzite (th), lime- examination of calc-silicate-mineralized limestone inteﬂayer ed - Gree"Stme—Dark'grayg dark‘greenish'gfay» and dark-brownish-
cm long; flow Lsinatod s haonito dlic ol A ookl analysks lowing percentages of minerals: Q, 28: K, 46: P, 22; B, 3.5; and others, 1987) stone (Otl), jasperized limestone (Otlj), calc-silicate-mineralized with thin-platy siliceous argillite in limestone in Hillen Canyon gray, brown-, olivo-brown-, and brownish gray weallweiliy, dese,
32'30" | 32'30" g Y M ! ISt . . : i limestone (Otlc), limestone and subordinate argillite (Otla), argillite near north margin of quadrangle showed dominant diopside as a fine-grained porphyritic rock. As seen in thin sections, plagio-
of a sample of a crystal-poor (7 percent) dike indicates the follow- M (O, pyroxene, and H), 2. Accessory minerals are zircon, apa NS Granodiorite—Light-gray, fine-grained granodiorite dikes and a e . i = 5 lase lath h -2 long: 32— f the rock
g peroniages of Hheneorsts (101 5 thm): Q. 20: K A6 27- fite, and allanite, A chemtical analsis of This sample Sows fhe o e Do niwiiiiite i conohk b v teltiod (Ota), argillite and subordinate limestone (Otal), and schist (Ots). granular aggregate (grains 0.01-0.1 mm) in which local streaks clase laths {as much as 1-2 mm long; 32-39 percent of the rock)
g percen =0 = e sl S e i . S : | o g . granophy g Exposed in the vicinity of East Manhattan Wash and the lower of iron oxide and graphite define foliation. Oxidized pyrite are somewhat ragged and in places sievelike, and are set in a
B, 2.4; and O, 5. The modal composition is similar to that of rhy- following percentages of components: SiO,, 74.3; Al,O3, 13.6; groundmass and contains crystals as large as 5 mm long; it is ! 4 g B! 5 : > i
J . - e : . . - i Ri : ; ; reaches of Bald Mountain Wash in southwest part of quadrangle, occurs as cubes, blebs, and clots as much as 0.05 mm in size. microcrystalline, altered groundmass in which phlogopite is locally
Thrust fault olite clasts in rhyolite megabreccia in the upper member of the K50, 4.87; NayO, 3.52; CaO, 1.28; Fe,0s, 1.35; FeO, 0.29; locally tourmalinized. Two irregular dikes (as wide as 30 m) and . Lot : .
Round Rock Formation in the Manhattan quadrangle. Several MgO, 0.43: TiO,. 0.24; P,Os, 0.09: and MnO. 0.06 (thyolite). the plug form an arc concave to the southeast, just east of the and in northeast corner and ea_st—cen!ral part of quadrangle Main unit as much as 100 m thick :ﬁund;x:t. Lr; sc:me rocks, p(gt)rlty deﬁnedhmaﬁc2 émnerals,t m?igy
north-striking dikes intrude rocks of this upper member (Tru1 and Caps east-northeast-trending ridge in southeast corner of quad- Pipe Spring pluton. The plug, intruded into limestone of the Quartzite—Gray and light-gray, in places brown- to buff-weathering, Argillite—Gray to dark-gray, noncalcareous to limy, locally faintly : e]:e Sohcengrilseébrgzgaﬁrg—g e arz;t‘;cangscrowgzzceqthod i
Tru3) as well as the megabreccia of Sloppy Guilch (Trls) near the rangle as three small remnant patches a few meters thick overly- Cambrian Gold Hill Formation (€gl), is hornblende granodiorite fine-grained, massive to !amxnated quartzite; includes some siltite laminated or phyllitic argillite and shale. Locally silicified and pyri- u‘;’{c : ncllll)sions o T the ll)e e ann d blusk
southeast margin of the Manhattan caldera near Bald Mountain ing the upper member of the lsom-type ash-flow tuff formation that consists of Q, 17; K (mostly orthoclase, some microcline), 29; beds. Quartnte locally is bleached wlﬁte'or very pale buff and tized to form }asp!h?e. Mlcrocrystal]me groundmass Fonsists of - € o oRil msf)ner also(O 5—r21earr¥:enl: qad;) repscatt di Et!l::e
DESCRIPTION OF MAP UNITS T Wash, in an area inferred to be a zone of venting of older units. (Tiu) P, 43; H, 10; and sphene, 1. Trace amounts of clinopyroxene, locally is dark gray to brown. Quartz grains in the quartzite are quartz, clay(?), sericite, and calcite in varied proportions, com- rrpzaatﬁx Chemic;l analuses of gmeree sas‘x las?or whicin:he}réite d
“Qala Oldest alluvium (Pleistocene}—Occurs as erosional remnas; One dike intrudes the middle member of the Diamond King For- Andesite plugs and lava flows (upper Oligocene}—Gray to lavender- opaque oxide minerals. and apatite are present. A dike of biotite _closszly packed and mosaic texturgd, and mostly less tl?an 0.5 mm monly with iron oxide (altered from pyrite} and graphite streaked modal data were obt ize d indicate the fg" . ta f
: : locally underlies Qalb mation (Tdm) near west edge of quadrangle, indicating a continu- gray, in part flowlayered, porphyritic biotite and hornblende- granodiorite intruded into schist of the Gold Hill Formation (€gs) in diameter. In places quartz grains {0.01-0.05 mm in diameter) along bedding or fissility layers. In places, incipient schistosity is - t sf” S'Oo Z-] 2.53 7c.aAl 0. 1 405_"_ ?% g.ercen %ez lo_
[P.henocryst contents of most a_sh—ﬂouf tuffs and a few other volcanic rocks were deter- of Alluvialfan deposits (Holocene)—Commonly formed at the foot of ation of caldera activity following emplacement of part of the biotite andesite intrusions and |ava flows: Some rocks of the unit consists of Q, 30; K {mostly orthoclase. minor microcline). 15: P, fill interstices among larger rounded quartz grains. As much as 5 evident where foliation may be either parallel to or transverse to g gjﬁolrzleno. 2l8 g,_4 1o, 421 03—’8 6L 1;2%,_6 .
mined by modal analyses of thin sections by F.M. Byers, Jr. Phenocryst contents are short drainages that enter deeply incised courses in older alluvium Diamond King intrude and others overlie ash-flow tuff (Tbql), limestone (Tl), and 41; B, 12; and other minerals (H, muscovite, apatite, sphene, and percent calcite fills interstices between quartz grains in the princi- bedding; folia are characterized by coarser (less than 0.1 mm) ori- ol 321 6.6.35. FoO 7 g 1.8.65: TO. 2 %2:4 30: P.O.
listed as volume percent of total rock, and phenocryst minerals are listed as volume (Qa2, Qa2b, Qa2a), and fronting steep escarpments. May grade Tru Upper member, undivided—Mostly poorly consolidated ash-flow white ash-fall tuff (Tat), as well as bodies of Tap, in southeast cor- zircon), 2. Dikes and plug have irregular contacts with enclosing pal quartzite bed exposed in the lower part of East Manhattan ented sericite and (or) chloritoid along with mosaic quartz and (or) Oefz,ofé 58. and MO eO 18-0.24 (bas ]t.l o enie it
p'ercent of total phenocrysts; Q, quartz; l'(, alkali feldspar (generally §amdn.1e); P, pla- into youngest alluvium {(Qa3b or Qa3a). Maximum thickness sev- tuff mapped as undivided just west, northwest, and north of the ner of quadrangle. The largest mass is an intrusive plug and flow rocks; leaves of schist, quartzite, and calc-silicate-mineralized lime- W?Sh;, Some beds consist of mt.erlayered quartzite, snltl?e, and calcite and some iron oxide (qfter pyrite). i Locally, strong!y };ybaseilt) : : e l tivek hi hai?olc conte?]?? SUSI ese: _
gioclase; B, biotite; H, hornblende; C, clinopyroxene; O, opaque-oxide minerals; M, eral tens of meters Maris mine, 1 km northeast of the mouth of Bald Mountain Wash. complex that extends for about 1.7 km along south edge of quad- stone penetrate their margins. Schist at the contact is locally tour- dirty” calcite as layers a few millimeters to a few centimeters deformed bedding laminae are evident in massive-appearing argil- < igaganljinetelatvel) hig 2 ggest a pos

unspecified mafic minerals. Other specific mineral names are spelled out in places.
In some exposures of the volcanic rocks described here, hydrothermal alteration
resulted in partial or complete replacement of feldspars and mafic minerals by second-

Slope wash (Holocene)—Gently sloping accumulations of angular

rock, deposited by sheetwash, and more or less stabilized. May
grade upslope into talus (Qt). Maximum thickness a few meters

Elsewhere divided into three mappable units, an upper unit (Tru3),
a middle unit (Tru2), and a lower unit (Tru1), distinguished in the
field primarily on the basis of color as described below. Shown as

rangle. Some plugs have black glass margins. Two small plugs
(25 and 65 m in diameter) intruded and domed up adjacent fresh-
water limestone beds (TI) about 1 km northwest of southeast cor-

malinized, and small {as much as 5 cm wide) tourmaline-bearing
pegmatites bound and penetrate granodiorite in places. Unit has
a biotite K-Ar age of 76.1+2.7 Ma and a potassium feldspar K-Ar

thick. Minor sericite-muscovite clusters are scattered throughout
the rock or form interstitial screens or patches among quartz
grains. Some slightly foliated quartzite contains scattered sheaves

lite that nevertheless exhibits throughgoing fissility. In places,
dark-gray argillite is extensively silicified, and in part slatelike.
Thin-section examination shows an equigranular aggregate of

sible affinity to the Ordovician gabbro (Og). Greenstone of the
southern facies forms lenses and layers perhaps as much as 100
m thick at the base of and within argillite and chert (Fz-ma) on the
northwest-trending spur (7034) 0.5-1 km southeast of Monarch

ary minerals. Chemical analyses are recalculated on a volatile-free basis; analyses by Talus (Holocene)—Steeply sloping accumulations of angular rock undlvided on cross sections, except on part of cross section E~E. ner of quadrangle. Three modes of biotite andesite show 17-18 age of 76.5+2 8 Ma (Shawe and others, 1987) (es much as 1.5 mm long) of crudely aligned tremolite crystals. mostly quartz grains (less than 0.1 mm), throughout which are scat- - : 4
DE. Siems, J.S. Mee, Z.A. Brown, T.R. Peacock, and J.H. Bullock. Volcanic rock deposited below dliffs and steep slopes: mapped only shere acetr At o oo Lt (Trie) oclzurs lolc):a]ly il ton of fhe Bt preeni b e v tin ot e el e ractoliic i Kpg Granite—Pale-gray. 1o paletulf, coarse-grained two-mica araite. Sparse detrital black opaque-oxide grains and a trace of zircon tered crystals or lenslike clusters of diopside and (or) tremolite crys- g’fe cr_o;s sectu});rtl—l').. Cont.:i\‘]uzs a letns abg‘fw _;_neters thu.:]ll(ito)f
names are based on the modal data showing phenocryst content; they are generally mulations are well defined or obscure geologic contacts. May flow facies of Tru. Upper member has a biotite K-Ar age of mass; microlites are plagioclase and biotite. The phenocrysts Foliated in the Manhattan quadrangle to the west and in the Baxter grains are present in some quartzite. Euhedral crystals (mostly less tals (0.1-1 mm) and minor amounts of authigenic pyrite and Cl'?wr?is—‘gﬁills;rc th(a): !astip]e ot ﬁlaty foru P Ce Ot e,
el toiii U oalie iy e G Taoen g i Wil eriia s o grade downslope into slope wash (Qsw). Maximum thickness sev- 25.0+0.8 Ma {determined from a sample from the upper member (3-4 mm) consist of P, 70-76; B, 22-29; and M (mostly O, H, Spring quadrangle to the southwest; intruded by numerous aplite than 0.05 mm, rarely as much as 0.1 mm long) of metamorphic apatite. Some rutile-bearing silicified argillite is porous, as though e imilar to that in the northern tacies
chemical classification (Le Bas and others, 1986) are shown in parentheses following eral meters in the adjacent Manhattan quadrangle; Shawe and others, 1986). and C), 1-2. A chemical analysis of a biotite andesite shows the dikes in the Belmont West quadrangle, where foliation is not con- apatite are common in some quartzite. Cubes and pyritohedrons by decalcification of limy argillite. Exposed thickness a few tens of Mot e Similor v At i e neihe i facies
the listed chemical data. “Buff” as a color term means light yellowish brown. Queries al Landslide deposits, undivided (Holocene and Pleistocene)—Gener- —— Thickness mostly 100-150 m following percentages of components: SiO,, 70.8; ALbO3, 14.8; spicuous. Hypidiomorphic-granular texture, with grain size mostly of pyrite (as much as 1 mm in size; mostly much smaller) as well meters
on map-unit symbols indicate uncertain assignment. L.B. Lepry, Jr., assisted with ally heterogeneous mixture of rock fragments and soil derived by S T Hot-springs sinter unit—Interlayered thin-bedded chert, hot- K50, 5.19; NayO, 3.06; CaO, 2.24; Fe,03, 2.73; FeO, 0.12; 2-8 mm; in a few places scattered phenocrysts are as large as 1-2 as black specks and streaks of graphite are interstitial to quartz Lot i o sdimilale p s e bl liinai e 8 (G Dolostone—Brown to pinkish-brown dolostone. In places contains
compilation of the geologic map. Valuable reviews of the map, cross sections, and e UG bulliaher bedreek andla thie ] saatonal o e i tici i MgO. 0.54: TiO., 0.41: P,Ox. 0.15; and MnO. 0.03 (rhyoli : ite indi ; 1 grains or are scattered throughout the rock. Dark-gray layers of dark-gray argillite interlayered with subordinate gray limestone or ; e =k ;
ilat > slope failure from nearby higher bedrock and surficial materials, springs sinter, clay-altered ash, and silicified ash. Mostly buff to g0. 0.54; TiO,, : P50s, 0.15; and MnO, 0.03 (rhyolite). cm. A mode of an altered granite indicates Q, 37; orthoclase, 16; RE e e gray ‘ayers -gray Y gray lenses (tectonically emplaced?) of dark-gray, brown-, yellowish-
descriptions were provided by P.D. Rowley and D.A. John| mostly on north-facing slopes. In places derived almost wholly brown, in places pinkish buff to light gray. Chert layers are gener- Three modes of hornblende-bictite andesite show 15-20 percent microcline, 5; P, 35; B, trace; muscovite, 4; and oxidized pyrite, meta-argilite in quartzite contain sericite-muscovite, tremolite, limy argillite. Exposed thickness a few tens of meters brown-, and pinkish-brown-weathering shale and silicified argillite
from single bedrock units (such units indicated in parentheses). ally 2 m or less thick. Upper surfaces of some thicker chert beds phenocrysts in a groundmass of abundant plagioclase microlites in 0.4. Cores of feldspar crystals are extensively altered to sericite; and abundant graphite along shear laminations. Quartzite consti- Schist—Darkgray, ~brown-weathering, foliated and lineated and (orf brown jasperoid. Exposed in fault slices in south part of hill
mf Manmade fill (modern)—Mostly mine dumps and mill tailings; includes i Maximum thickness several meters have desiccation cracks. Ash layers may grade from porous tuff a cryptocrystalline matrix. The phenocrysts (2-3.5 mm) consist of locally, sericite merges into coarsely crystallized metamorphic mus- tutes only a §mall part of the Toquima Formation, and 99“9"_3"3’ ‘iuam'b'“ﬂ? schist, locall_y containing varied amounts of fremo- west of Monarch. Thickness probably as much as 100 m
some scattered bulldozed areas N ﬁ‘& : Younger landslide deposits (Holocene)—Fresh landslide on north into dense chert. Chert commonly contains sparse to abundant P, 58-72; B, 1524; H, 7-16; and M {mostly O and mafic covite. Sparse zircon and apatite are accessory minerals. Unit has occurs as a single layer several meters to as much as 100 m thick, Ifte, muscovite, and gr'aphlte.' Formed by metamorphism of arg_;;l- - Serpentinite—Greenish-gray to gray, brown-weathering, locally
Alluvium (Holocene and Pleistocene)—Sand, silt, and gravel. Subdi- R face of east-trending ridge in southeast corner of quadrangle. A silicified plant fragments, and in places, upright silicified grass pseudomorphs), 3-6. Chemical analyses of two samples of horn- a whole-rock Rb-Sr isochron age of 80.2+2.4 Ma (based on data and as thin layers and lenses 1-10 m thick elsewhere; gray quartz- lite. No petrographic studies have been made of the schist. brecciated, dense rock. Locally light-brown coarse-grained dolo-
visions of alluvium described below are based on relative age in topographic sag midway up the landslide’s slope attests to stems. Some chert-sinter layers are made up entirely of small, blende-biotite andesite indicate the following percentages of con- from the Baxter Spring and Manhattan quadrangles; John and ite, hqwever, is diagnostic c_quthe formation. MFP unit is correla- Exposed along the margin of, and as lenses and SEEEHE within, mite and magnetite concentrations are scattered throughout ser-
local areas mostly determined by relative height above current relatively young age of slide. Maximum thickness a few tens of shingled sinter fragments thoroughly cemented with silica. ponents: SiO;, 67.7 and 67.0; Al;O3, 15.6 and 16.3; K0, Robinson, 1989). and a whole-rock-biotite Rb-Sr isochron age of tive with the Middle Ordovician Eureka Quartzite of eastem and the Belmont pluton (Kbgp, Kbgf, and Kbgf-Kba) in northeast pentinite. A thin-section examination shows a dense, felted mat
stream levels. 1was unable to correlate specific units by age every- P meters Strongly iron-stained zones show weak metal anomalies. A thin 4.39 and 4.92; NayO, 3.22 and 2.98; CaO, 3.33 and 3.29; 80.1+1.0 Ma (based on data from the Manhattan quadrangle; . southern Nevada (for example, N°la‘:‘ and others, 195.’6) y corner of quadrangle. Thickness 100-200 m i . of randomly oriented serpentine blades (as long as 0.2 mm) in
where in the quadrangle; thus sediment mapped as one unit (for o oM Older landslide deposits (Pleistocene}—Weathered landslide on layer of porphyritic granite boulders in an ash matrix, probably Fe;03, 2.65 and 2.27; FeO, 0.93 and 1.22; MgO, 1.33 and Shawe and others, 1986). It also has a muscovite K-Ar age of Limestone—Light-gray to dark-gray, thin-bedded to laminated (lami- Gold Hill Formation (Lower Cambrian)—Phyllitic schist, quartzite, which are scattered ragaed blebs (as rtich as 2 mm in diameter)
example, Qa3a) may be the same age as sediment mapped as a o north face of east-trending ridge in southeast corner of quadran- correlative with the megabreccia unit of Silver Creek (Trus), com- 1.18; TiO,, 0.54 and 0.53; P,Os, 0.24 and 0.24; and MnO, 78:9+1.8 Ma and biotite K-Ar age of 76.0+2.6 Ma (based on data nae due mostly to tectonic shearing related to deformation that and limestone deposited as shale, sandstone, and limestone in a of dolomite and magnetite; magnetite constitutes about 2-3 per-
different unit elsewhere (for example, Qa2b). Studies of soil char- gle. Maximum thickness a few tens of meters monly lies at the base of the unit. The hot-springs sinter unit is at 0.04 and 0.07 (borderline between trachydacite and dacite). from the Manhattan quadrangle, Shawe and others, 1986). resu]ted in folding and _ttht faul'tmg), locally silty lxmestor.le. Near marme enmronmer?t and subsequently O hosed. F.orms 2 cent and dolomite about 5 percent of the rock. A chemical analy-
acteristics of the different alluvium units, not atternpted here, Rhyolite volcanic ash (Miocene)—Light-gray undevitrified air-fall tuff. the top of the upper member; it caps both the ridge extending Biotite K-Ar ages of the unit are 26.3+0.9 Ma, 26.6+1.0 Ma, Biotite, aplite, and granodiorite ages of about 76 Ma suggest a late mtrus?ve rocks, some limestone is ble?_d}ed pale grays lees.tone tthS} plate OVelfly‘ﬂQ the Mayflower Schist and underlying the sis of a serpentinite sample indicates the following percentages of
€gic. LIS might clarify age relations. Qa3, Qa2, and Qa1 are not subdi- Underlies two small knobs on east side of mouth of Silver Creek. north from the Maris mine, and hill 7181 a few hundred meters and 26.8+1.0 Ma (Shawe and others, 1987) phase of magmatic activity related to the granite; I infer that a contains local small patches that are silicified or calc-silicate miner- Zanzibar Formation. Present on the flanks of hill 7486 and adja- components: serpentine, 89 (based on 39.7 SiO,, 37.9 MgO,
€as e e A chemical analysis indicates the following percentages of farther northwest; maximum thickness about 30 m. Massive, Isom-type welded ash-flow tuff formation (upper Oligocene)— post-emplacement episode of doming, metamorphism, and miner- alized. Larger units of silicified limestone (jasperoid, Otlj) and cent knobs south of East Manhattan Wash in southwest corner of and 11.4 total HyO); Al,O3, 1.14; Ca0, 0.93; Fey0O3, 5.14;
1370000 Qa3 Youngest alluvium, undivided (Holocene)—Active alluvium in components: SiOy, 75.9; AlbO3, 12.8; K50, 6.13; Nay0, 1.62; dense chert and thoroughly silicified sinter were mined at the Moderately to densely welded, crystal-poor rhyodacitic ash-flow alization of the granite accompanied the late magmatism calc-silicate-mineralized limestone (Otlc) are mapped separately. quadrangle. Total thickness not exposed; a section on hill 7486 FeO, 2.05; and minor amounts of other components. Serpen-
FEET drainage courses. Characterized by braided veinlike strands of Ca0, 0.76; Fe;03, 1.28; FeO, 0.98; MgO, 0.17; TiO,, 0.28; Maris mine in the late 1800’s and early 1900’s, to be used in peb- tuff characterized by abundant clinopyroxene and {or) orthopyrox- Granite of Shoshone Mountain (Late Cretaceous)—Two-mica, Thin sections of limestone show laminations a few millimeters measured from alluvium in Ralston Valley south of the wash to the tinite constitutes most of a low hill (6900) 0.6 km west of Mon-
recently deposited gravel, sand, and silt. Maximum thickness a P50s5, 0.04(?), and MnO, 0.03 (rhyolite). Zircon fission-track age ble mills for grinding gold and silver ores ene. Consists of two major cooling units (Tiu and Til) capping an mostly coarse-grained granite that forms two large ovalshaped thick made up of aligned lozenge-shaped grains of calcite (micro- contact of the Pipe Spring plufor} (Kpg) is about 950 m. Isoclinal atéh, I south part of Hill serpentirite i associated fn faut
- fonimoters is 12.0+2.6 Ma (Shawe and others, 1987). Thickness about 30 m - Upper unit of upper member—Light-greenish- to grayish-buff, east-northeast-trending ridge in southeast corner of quadrangle. plutons, the Round Mountain and Belmont plutons aystalline to as much as 0.3 mm long) alternating with laminations folds and numerous shears indicate that the section could be contacs) with delstone [Emid)) el asomatile (B, and breen:
“Qa3b ] Youngest alluvium (Holocene)}—Abundant strands of recently Tid Latite dike (upper Oligocene?)—Narrow, gray, crystalpoor latite nonwelded to partially welded, rhyodacitic, lithic- and pumice-rich Intemal contacts within cooling units (members) appear to be Belmont pluton—The Belmont pluton consists of several intrusive of coarser lozeng?-shaped grains of calcn'te (9-2‘1 mm). In Saine either tecton-ically thickened or tec.tonically thinned. -Age a part stone (Remg). Thickness unknown, but probably several hundred
BPRe LR deposited sediment. May grade into alluvial-fan deposits (Qf) e dike; contains a small percent of 1-mm phenocrysts of biotite and intracaldera ash-flow tuff. Weathers to small angular fragments. contacts between individual ash flows. Overlies 27-Ma ash-fall tuff bodies and rock types, including a core of coarse-grained layers, abundant tiny (less than 0.05 mm in diameter) quartz grains Early Cambrian, based on fossil evidence (Olenellus gilberti Meek) S
Qa3a _ Youngest alluvium (Holocene)}—Slightly older than Qa3b. plagioclase set in an aphanitic gray matrix. Intruded into granite Contains locally abundant lithic fragments, a few millimeters to 10 (Tat) and is similar in modal composition to Isom-type welded two-mica granite (Kbg) that grades outward into sparsely porphy- are S_Ci’tfefed throughout, and sparse pyrite CUbes. (as much as 0.1 from similar rocks in the Toiyabe Range 25 km northwest of Man-
: ; Qa3a commonly at higher elevation than Qa3b along sides of of the Pipe Spring pluton (Kpg) in southwest corner of quadran- cm long, consisting of a variety of volcanic rocks and generally ash-flow tuffs in southeastern Nevada and southwestern Utah ritic granite (Kbgs) that in turn grades outward into porphyritic mm in size) may be present. Also in some layers, interstitial graph- hattan (Ferguson and Cathcart, 1954). Considered here to be
| 4262000mN. drainage courses. Qa3a may grade into alluvidHan deposits (Qf) gle. May be similar in age to a dated dike farther west in the Man- smaller fragments of chert, slate, schist, and granite. Slightly flat- (Page and Dixon, 1994: Best and others. 1989). Total thickness granite (Kbgp). These phases form an oval-shaped, domed plu- ite fills wavy shears that bound aligned calcite lozenges, resulting in Early Cambrian on the basis of regional correlation. Rock types .
Qa2 Older alluvium, undivided (Holocene and Pleistocene?)—Stabi- hattan quadrangle (24.2+0.8 Ma, unit Ta of Shawe (1998); tened to unflattened pumice fragments, commonly altered to clay, about 155 m ton whose long axis strikes northwest; the pluton occuples much dark-gray colorahqn. A dark—gray carbon-rich llm.esztone sampled in the Gold !‘ll“ Format_lon are described as lithologic ux:uts rather 3 .
lized alluvium that occurs in stream terraces and flat valley-fill altu- Shawe and others, 1986) are abundant in some layers. Four tuffs typical of the upper unit Upper member—Simple cooling unit of lightlavender-gray, of the north half of the quadrangle. The porphyritic outer shell of near Bald Mountain Wash contains abundant hanrhke‘ crysta_:ls of t'han as stratigraphic units. Unlt§ are s:chist (Cgs), quartzite (€gq), Contagt—Dashed where épprommately located; queried where uncer-
vial fans topographically higher than youngest alluvium (Qa3}; i Tuff of the Bald Sister (upper Oligocene)—Pale-gray, pale-greenish- contain about 5 percent phenocrysts (1-2 mm) consisting of Q, light-pinkish-brown, and light-pinkish-gray, in part medium- the pluton (Kbgp) is widely intruded by irreqular masses to dikelike tremolite (as long as 2 mm, 'and. as muc}.l as 0.1 mm wide) aligned !lmestone (€gl), calc—sﬂlcatg-rmnerahzed limestone (€glc), and tain. Arrow shows dip
presently being eroded. Clasts generally are only slightly weath- buff, buff, and light-pinkish-brown quartz latitic and rhyodacitic 5-16; K, 2-26; P, 51-80; B, 3-15; H, 0-11; and O, 0-4. Unit brown-weathering rhyodacitic ash-flow tuff. At the base of the bodies of fine- to medium-grained granite (Kbgf), and aplite dikes generally .subparallel to lamination. Th:s saml?le is cut loc.ally by IMeﬂaygred s?hist and quartzite (Cgsq)_ » ; . . Internal contact within map unit—Generally shows bedding plane on
ered and commonly are moderately sorted. Some layers of allu- ash-flow tuff. Mostly massive, poorly welded, with common, crops out in northwest part of quadrangle where its base is not member, a dark-gray vitrophyre a few meters thick is character- (Kba), some of which penetrate into adjoining wall rocks. Some calcite veinlets (as much as 2 mm wide), d!‘-‘VOl'd of_tremohte. In Schist—L ight-olive-brown to buff, phyllitic argillite to mica SC."HSL o map; shows form line in cross sections
vium contain pebble-size or smaller clasts whereas other layers small, only slightly flattened pumice fragments less than 1 cm exposed, and in west-central part of quadrangle where it lies ized by abundant light-pinkish-gray flattened pumice lapilli (less bodies of intermixed aplite and fine-grained granite are labeled places close to granite contacts, ragged and sievelike crystals of Contains minor interlayered brownish-gray quartzite and lime- I S .
contain clasts of cobble and boulder size. As exposed in road long; in places near base, moderately to densely welded, with unconformably on the middle and lower units. Contains layers than 1 cm long) and sparse light-reddish-gray rhyolite lithic frag- Kbgf-Kba. Thin-section examination shows that plagioclase and d'OPS‘de, {as much as 0.2 mm long) are common in some layers. stone. As seen i thin sections, the rock jaisies from a finely lam- High-angle fault—Dashed where approximately located; dotted where
cuts, commonly is cemented or veined with caliche from a few extremely flattened pumice lapilli as long as 5 cm. Consists of a and lenses of megabrecdia (Trus) and tuff breccia (Trub). Maxi- ments (less than 1 cm long). A 3-m-thick lens of gray potassium feldspars may be sharply defined in places in most rock Map unit occurs in several stratigraphic positions, each several inated quartz-mica assemblage that contains local streaks and fims concealed. Bar and ball on downthrown side where relative
centimeters below the surface to a depth of a few meters. Maxi- carystabpoor quartz latitic upper member and a moderately crys- mum thickness about 100 m coarse-grained volcanic sandstone made up of grains of black types, and elsewhere intergrade in complex ways, as for example tens of meters thick, but ongmal.thlckness Emposslble to detenpme of graphnte and scattere_d spgcks of- iron oxide (aftex: pyrite) to movement is known Opposed arrows show strike-slip movement.
e ! e mum thickness several teris of meters tal-rich rhyodacitic lower member; not mapped separately here _ Eruptive megabreccia unit of Silver Creek—Small to large {10 glass and grains and pebbles (less than 1 cm long) of light-reddish- where individual crystals are composed of patches of different because of extreme deformation (shearing and microfolding). schistose rock that contains aligned biotite (or phlogopite or chlo- 30 Arrow shows dip
38°30" 3 P oL P e g -38°30° QaZb - Older alluvium (Holocene}—Forms lag deposits on flats in Ral- but mapped separately in the Manhattan quadrangle (Shawe, m)} clasts of mostly Cretaceous granite of the Belmont pluton of gray rhyolite crops out 5 m above the base of the member at the feldspars, and where feldspars appear fuzzy and ragged with only Limestone layers that are younger than the principal quartzite unit, ritoid) and muscovite flakes, commonly forming a wavy schis- A—4ALb A Thryst fault—Dashed where approximately located; dotted where
117 410000 FEET 18 MI. TO NEV. 8A EN PEAK WEST) Sl COmE & Tep Thal 116°52'30" B it <lon Vel undettain by Qags 1998). Phenocrysts (1-3 mm) comprise 5 percent of a sample of the granite of Shoshone Mountain (nonporphyritic coarse-grained west end of the east-trending ridge in southeast corner of quad- faint evidence of twinning. Thin quartz veinlets are locally abun- their 1d<f,ntlty~not established because of structural complexity, are tosity, in a granular mosaic of quartz. In some rocks, mica flakes concealed; queried where uncertain. Arrow shows dip, Teeth on
' - Qa2a Older alluwium (Holocene and Pleist P —Eensiudly the upper member and consist of Q, 8: K, 50; P, 35; B, 2; O, 4; granite, Kbg; porphyritic granite, Kbgp; and aplite, Kba) in an rangle. Flattened pumice lapilli (as long as 6 cm) are common, dant in the pluton. correlative with the Upper Ordovician Ely Springs Dolostone and are only about 0.2 mm in maximum length, in others as much as upper plate )
O Base from U S. Geological Survey, 1971. SCALE 1:24 000 Geology mapped in August 1977, June—August 1981, %\@O eroded deposits laced with strands of active alluvium too small to and H, 1. Phenocrysts (total 1318 percent) in two samples of eruptive matrix of comminuted granite and (or) rhyolitic to especially in the lower part of the member. The member is com- The Belmont pluton shows little or no foliation parallel to con- Hanson Creek Formation of central and southern Nevada (F.G. 2 mm. Andalusite, tremolite, and actinolite may be present i ;
& Projection and 10,000-foot grid ticks Nevada 0 July-September 1982, and August 1991 RZs 2 map; older parts may be as old as Pleistocene the lower member consist of Q, 5-10; K, 5-11; P, 65-79; B, rhyodacitic volcanic ash. Size of granite blocks decreases outward positionally zoned from base to top. Phenocrysts (5-11 percent tacts with Paleozoic rocks. 1t is foliated conspicuously only as gen- Pocle and R J. Ross, Jr,, oral commun., 1970) locally, and minute cubes of oxidized pyrite are common; sparse era structural margin—Approximately located
2 coordinate system, central zone (Transverse Mercator), E _ < AL Qal Oldest alluvium, undivided (Pleistocene)—Stabilized alluvium that 9-12; and O, 1-2. A chemical analysis of a sample of the lower from an inferred eruptive center at the cluster of rhydlite plugs (Tr) in four modes) consist of Q, 4 at base, 1 at top; K, 11 at base, 3 erally steep, northwest-striking, postmetamorphism shears - Jasperized limestone or jasperoid—Dark-gray (commonly con- tourmaline and apatite are seen in some rocks. An andalusite
-{1« 1,000-meter Universal Transverse Mercator grid ticks, 0 Edited by Alessandro J Donatich 2 underlies stream terraces higher than older alluvium (Qa2); locally member from a knob about 1.5 km west of Belmont indicates the (localized at the structural margin of the Manhattan caldera) in at top; P, 68 at base, 79 at top; B, O at base, 1 at top; O, 5 at probably related to strike-slip deformation at the northeast margin taining reddish- or yellowish-brown iron stains). siliceous (cherty) schist collected about 200 m from the contact of the Pipe Spring 4;—’ Anticline—Showing trace of axial plane and plunge of axis
zone 11, shown in blue. 1927 North American datum. | e u— Color design by Denny Welp contains boulders. Larger clasts (cobbles and small boulders), espe- following percentages of components: SiOy, 72.6; Al,O3, 14.6; northwest corner of quadrangle {see Shawe and Snyder, 1988, pl. base, 3 at top; pyroxenes (mostly C), 13-17. Chemical analysis of of the northweststriking Walker Lane tectonic zone. On the rock thgt replaced limestone. Silicified limestone (in part silicified pluton (Kpg) contains andalusite prisms as long as 4 mm.whaswe -
Graphic design by Springfield & Springfield cially of volcanic rocks, may be significantly weathered. Maximum K30, 4.85; NayO, 3.45; Ca0. 1.70; Fe,03, 1.62; FeO, 0.29; 1). Unit locally contains minor clasts of dark-gray limestone, a sample from the upper part of the upper member indicates the other hand, a thin zone of mylonite in the granite dips subparallel argillite?) atop the south-trending spur on the east side of the margins are altered to sericitemuscovite flakes that are in turn —‘—» Syncline—Showing trace of axial plane and plunge of axis. Dashed
CONTOUR INTERVAL 40 FEET QUADRANGLE LOCATION Cartography by Joseph A Romero I, thickness probably several hundred meters beneath Ralston Valley MgO, 0.54; TiO,, 0.29; P,Os, 0.09; and MnO, 0.03 (rhyolite). quartzite, schist, and slate as large as 0.3 m. In a few places small following percentages of components: SiOp, 66.1; Al,O3, 16.0; to the contact of the pluton in northeast comer of map area S-curve near the mouth of East Manhattan Wash contains irregular surrounded by concentrations of biotite flakes. The mica flakes 20 where approximately located
APPROXIMATE MEAN DDTTED LINES REPRESENT 20-FOOT CONTDURS ) ) ; Caath Oldest alluvium (Pleistocene)—Occurs as erosional remnants of Caps hill 8072 and hill 1 km to the northwest in northwest corner clasts of flow-layered rhydlite are evident, and in south half of Ko0, 4.64; NayO, 3.96; Ca0, 3.44; Fe;03, 4.28; FeO, 0.04: Aplite—Pale-gray to pale-buff, biotite-bearing aplite forms dikes masses ‘of bull quartz ext_ensn_/ely veined with roscoelite (vapadla}n are as much as 0.2 mm long. Mica flakes commonly fo_rm insets i ) i
NATIONAL GEODETIC VERTICAL DATUM DF 1929 Manuscript approved for publication April 18, 1996 a higher (younger) level than Qala, and capping two small hills of quadrangle, and forms a small erosional remnant on the knob outcrop area, clasts of brown to reddish-brown welded ash-flow MgO, 0.57; TiO5, 0.69; P,0s, 0.22; and MnO, 0.09 {trachyda- intruding granite, and sills, dikes, and small to large irregular muscovite; mineral identification by E.E. Foord). As seen in thin in andalusite; the schist matrix consists of abundant mica flakes $ »-15 Fold axis—Showing trend and plunge, and dip of limbs
underlain by volcanic ash (Tva) jus{ east of the mouth of Silver west of Belmont. Biotite K-Ar ages of 24.6+0.8 and 24.8+0.8 tuff that contain prominent large (several centimeters) flattened cite). Chemical analysis of a sample of basal vitrophyre of the masses of fine- to medium-grained granite that intrude or form sechc:n, a dark-gray locally blreccmted jasperold consists of mOSt.]y lntergro“m in a mosai? of quartz Qm.ins (as much as 9.05 mm in 20
Crook Ma {determined for the lower member of the formation from sam- purnice lapilli are present, similar to welded tuff in the lower upper member indicates the following percentages of compo- apophyses in Paleozoic metasedimentary wall rocks. Pods of mosaic quartz. Coarser grains of quartz (as much as 0.2 mm in diameter). Schist and interlayered thin beds of quartzite and lime- e 320 Minor fold axis—Showing trend and plunge
ples from the Manhattan quadrangle; Shawe and others, 1986). member of the Round Rock Formation in the Round Mountain nents: SiO,, 69.0; AlO3, 15.4; K,0, 4.94; NayO, 4.08; Ca0, quartz and pegmatite ocaur locally in the aplite. Modes of two dx.ameter) form streaks a feyu n_ulhmeters wide; in some streaks, ter- stone form a unit about 500 m thick (the apparent upper part of
Maximum remnant thickness 130 m quadrangle (Shawe, 1995). A greenish-buff, nonwelded to 1.81; Fe,05, 2.36; FeO, 1.18; MgO, 0.47; TiO,, 0.49; P,Os, aplite dikes intruded into fine- to medium-grained granite near the minated q_uar‘lz crystals mdl'cattf.' open-space. filling. ) Streaks exposed Gold Hill Formation) on the flanks of hill 7486 south of Strike and dip of layered rocks
A Teca Crone Gulch Andesite (upper Oligocene)—Olive-brown to light- partially welded layer of crystalithic tuff occurs at the top of the 0.14; and MnO, 0.06 (borderline between trachydacite and rhyo- southeast end of the Belmont pluton are Q, 32-33; K (orthoclase charged with subparallel laminations of graphite (mosaic quartz East Manhattan Wash R @
greenish-gray, olive- to brown-weathering, locally vesicular porphy- unit in northwest corner of quadrangle; this tuff contains about 33 lite). The modal and chemical data show an increasing mafic con- and minor microcline), 37-39; P (including minor myrmekite), grains 0.01-0.05 mm in size) foFm sharp chevrons suggestive ?f Quartzite—Buff 'to light-olive-brown .and br0wr.ﬁsh-gr_ay, dark- Inclined—Partly schistose rocks. Arrow shows direction and plunge
» =z z = — METERS ritic andesite sills; vesicles commonly filled with banded and layered percent lithic fragments (mostly granite} and 12 percent crystals (2 tent upward through the member. Thickness about 50-85 m 27-29; and M (B, O, and muscovite), about 2. Dikes and sills of isoclinal folding. Sparse muscovite (flakes as much as 0.3 mm in brown-weathering, mostly finegrained but in minor part of lineation
S £ e =S SlE r 117°07'30° 117°00° 116°52'30° 116°45' chalcedony. A modal analysis indicates about 25 percent pheno- mm) that consist of Q, 36; K, 6; P, 51; and M (mostly B), 7. Lower member—Simple cooling unit of light-brownish-gray, tan, aplite generally range from less than a meter to 25 m thick. Thin diameter) and oxidized pyrite (cubes as much as 0.2 mm in size) f:oarse-grained, thin-bedded JRRsE aitite. ) Map unit P8 Inclined—Schist ks. Doubl show hori | lineati
¢} = o G 2 - 38045 crysts {1.5-4 mm), consisting of 96 percent plagioclase, 3 percent Many of the crystals in the tuff are xenocrysts, derived from the and light-pinkish-brown, moderately to densely welded rhyodacitic (2 cm—2 m wide) dikes of varied strike are abundant locally are scattered throughout the graphite-bearing streaks. Unit occurs includes minor phyllitic schist, siltite, and limestone. Unweathered ose rocks. otiie arrows show horizontal lineation
8 | 2500 clinopyroxene pseudomorphs, and minor additional mafic miner- granite (Kbgp, Kbgs, and Kbg). Maximum exposed thickness of ash-flow tuff. A dark-gray vitrophyre a few meters thick forms the throughout the Belmont pluton (in phases Kbgf, Kbgp, Kbgs, mostly as beds that are laterally continuous for 2-3 km in a quartzite on mine dumps is light gray and contains sparse scat- -
2 als, in a cryptocrystalline matrix that contains seriate-textured pla- the megabreccia unit at its inferred source vent in northwest base of the member. Flattened pumice lapilli (mostly less than 2 and Kbg), but few were mapped individually. Wider dikes (as sequence of beds extending eastward across East Manhattan Wash tered pyrite crystals. Fine-grained quartzite, in places laminated, =L Vertical—Arrow shows plunge of lineation
%) - gioclase microlites and minute (less than 0.1 mm) magnetite{?) corner of quadrangle is about 200 m. Away from the vent area, cm long) are most abundant in the lower part of the member; much as 25 m wide) intrude porphyritic granite (Kbgp). Numer- Calc-silicate-mineralized limestone—Buff to pale-greenish-buff generally contains interlocking mosaic quartz grains and minor
Qap 90{Tbs Qa2 = - oD JEFFERSON CORCORAN euhedra. Forms a sill as much as 35 m thick intruded into the Bald the unit lies conformably on ash-flow tuff of the upper unit of the pumice is less abundant than in the upper member. Four modes ous thin aplite dikes in porphyritic granite (Kbgp) in southwest to light-grayish-brown calc-silicate-mineralized limestone that con- interstitial sericite-muscovite and biofite. Minor feldspar grains > Vertical—Double arrows show horizontal lineation
%}W ‘ i MOUNTAIN CANYON Mountain Formation (Thm) underlying hill 8072 and the hill 1 km upper member (Tru3) in northwest and west-central parts of indicate 3-7 percent phenocrysts that consist of Q, 8-11; K, part of the pluton strike mostly north-northeast tains tremolite. actinolite, and (or) diopside. A common lithology have been mostly replaced by sericite. Poorly to well-rounded
" ” Ga-17os to the northwest in northwest corner of quadrangle, and forms quadrangle, and unconformably on granite (Kbgp, Kbgs, and 6-13; P, 59-73; B, 0.54; O, 1.5-7; and pyroxenes (mostly C), - Fine-grained granite—Pale-gray to pale-buff, fine- to medium- consists of granular caldite (grains mostly less than 0.5 mm in diam- detrital zircon grains and black opaque-oxide minerals range from _i Ov d
_J__‘___ 1 i silHike masses as much as 30 m thick emplaced in the layered Kbg) in northwest and northeast corners of quadrangle 5-13. Modal data suggest no systematic increase in mafic content grained granite. Commonly leucocratic or alaskitic {whitish buff). eter) in which irregular layers a few millimeters thick contain abun- rare to common in different beds. A trace of metamorphic tour-
. T ——— 2000 megabreccia unit of Sloppy Gulch (Trls), 1-2 km northwest of the - Sandstone lenses—Buff, mostly coarse-grained sandstone upward through the member. Analysis of a sample collected 30 Granophyric texture; crystals as large as 2-4 mm. One modal dant unoriented sheaves of tremolite (as much as 0.5 mm long). maline occurs in some quartzite. Pyrite (as tiny oxidized cubes) is Strike and dip of foliati
‘} i 38°37'30" Maris mine in southwest part of quadrangle. Plagioclase K-Ar age interlayered with water-aid(?) tuff, within the eruptive megabrec- m above the base of the member indicates the following percent- analysis indicates: Q, 28; K, 40 (28 orthoclase and 12 micro- Unit locally contains irregular patches of mosaic quartz. Local sparse but ubiquitous. Some beds are limy. Coarse-grained wn? e and dip o on
! | is 22.6+1.4 Ma (Shawe and others, 1986) but probable age is cia unit of Silver Creek in northwest corner of quadrangle. On ages of components: SiOy, 66.6; ALO3, 15.5; K0, 4.93; cline); P, 30 (in part myrmekite); B, 1; and muscovite, 0.7. Forms patches of coarse caldite contain tremolite crystals as long as 4 mm; quartzite as seen in thin section consists of a mosaic of interlocking Z Inciined—Schist or flow-laminated rhyolite. Arrow shows direction
| about 24.6 Ma because the tuff of the Bald Sister (24.6 Ma) locally west side of hill 7692, a lens of sandstone about 10 m thick within Na,O, 3.76; Ca0, 4.43; Fe,0s, 3.31; FeO, 0.36; MgO, 0.37; small to large (several hundred meters across) irregular masses, T [ e R T Lt G g e iy E T e G e L and plunge of lineation
. - — contains Tca clasts in the Manhattan quadrangle to the west megabreccia is capped by a thin layer of tuff breccia TiO,, 0.52; PoOs, 0.18; and MnO, 0.07 (trachydacite). Chemi- dikes, and sills intruded into porphyritic granite (Kbgp) and Paleo- long as 8 mm. Graphite is common as sparsely distributed grains rare stretched-pebble conglomerate (quartzite pebbles) has a 60 Ov d
| . MANHATTAN BELMONT BELMONT - Tom Bald Mountain Formation (upper Oligocene)—Buff, light-gray, _ Tuff breccia—Light-buff-gray to light-greenish-gray tuff breccia cal analyses of a sample of the basal vitrophyre and a sample from zoic wall rocks near the pluton margin in northeast part of quad- along shear folia; in places, graphite is abundant enough to color matrix of dominant quartz (mosaic grains 0.01-0.05 mm) through =t ertiche
. GQ-1775 WEST EAST » light-greenish-gray, and greenish-gray, intedayered, laminated to containing blocks of granite as large as 4 m. Capped by 5 m above the base of the member show these average percent- rangle. In places, masses of fine- and medium-grained granite and the rock dark gray. Calc-silicate-mineralized limestone collected at which are scattered zoisite, actinolite, and caldite in crystals
I = —1500 GQ-1801 thin-bedded tuffaceous siltstone and sandstone. Occurs between low-angle crossbedded sandstone locally, which is also present in ages of components: SiO,, 68.5; ALbO3, 15.6; K,O, 5.16; aplite (Kbgf-Kba) were mapped together. the contact of a plug(?) of granite of Pipe Spring (Kpg-Kpa) just 0.2-0.5 mm long; sparse py!"lte and detrital zircon alsg are >0 Vertical—Arrow shows plunge of lineation
t - the overlying tuff of the Bald Sister (Tbs} and the underlying upper ash-flow tuff near the top of the upper unit (Tru3) elsewhere. Tut- NayO, 3.90: CaO, 2.05; Fe;03, 1.46; FeO, 2.11; MgO, 0.55; At one locality in northeast comer of quadrangle, 350 m south northeast of East Manhattan Wash and 1 km from the west bound- present. Quartzite occurs as units a few to tens of meters thick o
f ! Kbg L member of the Diamond King Formation (Tdu). Intruded by a faceous matrix of tuff breccia is crystal rich (about 40 percent; TiO,, 0.51; P5Os5, 0.15: and MnO. 0.07 {trachydacite). The of northern boundary and 700 m west of Hillen Canyon. a steep, ary Of. the quadrangle consists of granular fllOQSlde intergrown with Limestox:ne—hght—olwe—g.ray tc? very-light-gray, _bUff‘ and ll&_lht' —.— Inclined—Postmetamorphism shear foliation in granite
l i 36°30' thick sill of the Crone Gulch Andesite (Tca) on the flanks of hill crystals mostly fragmental, as long as 3 mm) and mostly granite- chemical data suggest an increased mafic content in the upper east-striking, irregular veinlet of intergrown beryl and biotite mosaic quartz (mostly less than 0.2 mm in diameter), which con- brownish-gray-weathering, thin-bedded and laminated to massive,
| INDEX MAP 8072 and hills farther northwest, in northwest part of quadrangle. derived xenoctysts, consisting of Q, 29; K (orthoclase and micro- part of the member. Disconformably ovetlies white ash-fall tuff occurs in aplite-pegmatite in a zone of mixed aplite and tains sparse poorly formed grossularite crystals (1 mm; wealdy bire- sugary to granular limestone. Locally metamorphosed to calc- e Vertical—Postmetamorphism shear foliation in granite
1 - Thickness 35-60 m cline), 35; P (including myrmekite), 30; B, 2; muscovite, 2; O, 1; (Tat). Thickness about 100-130 m fine-grained grenite (Kbgf-Kba). The veinlet is 4-5 cm wide and fringent) with cores of small patches of bright-green isotropic silicate-mineralized limestone (€glc). Forms units 3-10 m thick
uvarovite. An unusual calc-silicate-mineralized limestone, which is in the upper part of the formation and a unit 75 m thick between q &
part of a sequence of calcsilicate-mineralized limestone layers that the upper and lower parts of the exposed Gold Hill Formation C5o—eoleie Quartz vein—Arrow shows dip; cross on vertical vein
extends eastward across the canyon of East Manhattan Wash at the Calc-silicate-mineralized limestone—Light-greenish-gray, gray,
, . reverse-S bend in the canyon, contains dominant granular diopside to nearly white, light-brownweathering, dense calc-silicate- Aplite dike—Arrow shows dip; cross on vertical dike
B 3 = B C C (mostly 0.05-0.5 mm in size) intergrown with mosaic microcline mineralized limestone. = Commonly shows relict bedding
FEET Ee METERS METERS {both grid twinned and untwinned). The rock contains sparse meta- characteristic of original limestone; in places structureless. As Unit Kpa
000 <y §_I< morphic apatite crystals Calc-silicate-mineralized limestone is con- seen in one thin section, calcite forms thin layers (a few 55
—J % = e = f MANHATTAN CALDERA BELMONT g}& M fined mostly to this thick (200-250 m) sequence of east-striking millimeters thick} of generally elongate anhedral grains (as much —b v UnitKba
<O 8 = BELMONT PLUTON 2 L i I beds. The sequence of beds is thrown into a large northwest-plung- as 4 mm long) that alternate with layers containing microscopic
C 2 S 2° 2k Lo, I e ing fold north of the mouth of the wash to 0.2-mmlong grains. Throughout the calcite are scattered Volcanic rock dike
5 & i I Limestone and subordinate argillite—Interbedded limestone and crystals {as long as 0.2 mm) of actinolite-tremolite and diopside.
2 | Trus | Drill hole Ralston Valley B ! Kb Qa2 a B subordinate argillite. Individual units several tens of meters thick Pyrite cubes and blebs are abundant in some layers; metamorphic s Unit Tid
L } UCe-1 Kba Cta Bamm - Kbg Qa1 Qa3 FW i Argillite—Gray to dark-gray, somewhat phyllitic or fissile, faintly apatite crystals (as long as 0.1 mm) and lenses of aggregated
Qa3 o Kbgg.—- Qa3 Kbaots o | Qa3 o | bedded argillite, grading to schist within a few hundred meters of apatite crystals (as long as 6 mm) are intergrown in calcite. *rroeex  Unit Trib
—_— ——— Qa:i Qa2 3 Qa3 Vﬂ‘" ) . the Belmont granite pluton (Kbgp phase). Argillite is graptolite Pyrite and apatite each make up about 1-2 percent of the rock. 5 3
: s = : i D bearing in places where it is in contact with quartzite. (Graptolites A second thin section shows dominant diopside as subhedral to S - o] . e
T’\ “ —2000 - 2000 collected in the Round Mountain and Manhattan quadrangles are euhedral crystals (as long as 10 mm) along with about 10 percent ¢ Myb:;:im?;ndlig?::l;yﬁﬁsﬁg; fogiwlzzei;bzsbed oi?] nnzagﬁ;n:g
\\ | | of Mohawkian—Middle Ordovician—age; Shawe, 1995, 1998.) potassium feldspar interstitial to the diopside. The feldspar corner of the quadrangle. Thickness 1-2 m. Si lgiarbe e
uY — g L Locally the argillite contains thin beds of quartzite, siltite, or lime- contains subparallel shears and shows undulose extinction under shows dip; Hoible Bostedtariow shom dive chlgng Sdlchivoe of
: 1 i r stone, and in other places thin argillite beds are siliceous, silty, or crossed polars. Irregular fractures in feldspar are filled with e hon ’ plung
i - L limy. As seen in thin section, a siliceous silty argillite from north- calcite and sericite. Abundant sphene {about 1 percent) as
i Kbgs I | east corner of quadrangle consists of laminae (1-3 mm thick) spindle-shaped euhedra are scattered throughout the rock. - Large block in megabreccia—Colored as megabreccia; label in
: - o 1500 composed of aligned clay(?) and ovoid quartz grains (as much as Forms units as much as a few tens of meters thick parentheses indicates specific map unit
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